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Expansion of Steam. 

The results of a mathematical investigation 
of the limitations of the expansion of steam, 
by Prof. William Dennis Marks, of the Uni- 
versity of Pennsylvania, can be epitomized 
as follows: 

We cannot expect, under the most favora- 
ble circumstances, to reach an economy 
which will surpass but very slightly one 
pound of coal per indicated horse power per 
hour. 

This would place eighteen per cent. of 
the heat in coal as the extreme limit of its 
utilization. The condensation of steam oc- 
curs during its admission to the cylinder, and 
in some cases is surprisingly great. 

The law of this condensation is as follows: 

The condensation of the steam in the cyl- 
inder is proportional to— 

1. The difference of temperatures of the 
steam at the point of cut-off and while being 
exhausted. 

2. To the area of cast-iron exposed to the 
entering steam up to the point of cut-off. 

8. To the time of exposure of the interior 
surface of the steam cylinder to the exhaust 
steam. 

4. The condensation is reduced by com- 
pression, subject to the same laws; but this 
is usually quite a small quantity. 

The initial condensation of steam is due 
principally to the piston and cylinder heads. 

The equilateral hyperbola approximates 
quite as closely as avy other curve to the 
curve of expansion of steam in engines not 
embarrassed by a sluggish valve motion. 

Compression will save some vaporous 
steam, but will not largely diminish the 
initial condensation because of its short dur- 
ation. 

Superheating is the most efficient expedient 
for economizing coal. 

The steam jacket is not so efficient as is or- 
dinarily assumed. 

Slide valves are frequently the cause of 
large and unlocated losses. 

The valves and pistons of steam engines 
are rarely steam-tight. 

With properly designed compounded cyl- 
inders, the ultimate expansion of the steam 
is a function of the ratio of the two cyl- 
inders. 

The saving in compound engines is due to 
lesser initial condensation in the non-con- 
densing cylinder. 

From the physical properties of iron arises 
the necessity and advantage of compound 
engines. 

The beneficial effects of superheating, 
steam-jacketing and compounding are more 
apparent in small than large engines. 

The most economic ratio of stroke to di- 
ameter for steam cylindersis a function of the 
number of expansions, of the boiler press- 
ure, of the exhaust pressure, and of the 
number of strokes per minute. 

A large cylinder is more economical than 
» equal volume divided among small cylin- 

ers, 

High rotative speeds demand shorter cyl- 
inders than are ordinarily used. 

I. is frequently, especially with high boiler 
pressures, the more economical to not use a 
condenser. 

The throttling of steam, with an engine of 
fixed expansion and small cylinder, does not 
increase the consumption of coal per indi- 


The Rice Automatic Engine. 

There has sprung up within the past ten 
years a marked demand for first-class en- 
gines of small powers, which has called out 
an entirely new type, shown by ample test, 
to be economical in the consumption of 
steam, closely regulated, and whose com. 
pactness of frame and simplicity of parts ad- 
mit of high speeds and inexpensive founda- 
tions. The inventor has been compelled to 
keep constantly in view a -low competing 
price of the cheaper class and the efficiency 
developed by those of the higher order. In 
not every instance has these efforts been even 
measurably successful. A notable exception 
appears in. the engine here represented, 
which, upon examination, soon establishes 


prevailing ills, and petty annoyances which 


be run days and even weeks with no attend 
ance save the occasional filling of the oilers 


crank-pin is so arranged as 


effectually the throwing. of oil. The gov- 
ernor is so placed within and at the back of 
the crank-plate as to be thoroughly protect- 
ed from any object which might impair its 
usefulness. Its action is by means of levers 
through the hollow crank-pin to the eccentric, 
and forms one of the simplest and neatest 
arrangements possible. The valve is a single 
one with double parts, so perfectly balanced 
as to admit of its being moved by hand when 
under full head of steam. Another import- 
ant feature is its self-contained principle 
which enables the engine to do good service, 
even on an illy constructed and imperfect 
foundation. The manufacturers claim to 
save one-third the cost of foundations over 
engines having an outside bearing. In these 
days, where the cost of every little detail is 
carefully counted, it is not difficult to realize 





a saving in the material and cost of building 


itself as a splendid specimen of this class. | 
In addition to its high rated economy and | 
smooth working qualities, the inventor seems 
to have ably provided for a large number of 


are often found in high speed engines. Mr. | 
Rice has provided this engine with stationary | 
oilers throughout, something every engineer | 
will appreciate. This enables the engine to) 


By a most ingenious device the oiling of the | 
to prevent | Fic. 2.—INTERIOR VIEW OF GOVERNOR. 


Fic. 1.—THe Rice AUTOMATIC ENGINE, 
Manr’a. Co, BurFALo. 


the importance of this, since there is not only | 


| 
| expert assistance in placing the engine in po- 


sition. 

One of these engines was in daily service 
at the recent Minneapolis Exposition, and 
received high praise from the company 
whose electric lights it ran, as well as attract- 
ing a wide.spread attention. The fact that 
the Edison lights require an evenness of mo- 
tion, and tbat this was the only engine which 
rap throughout the exhibition without stop- 
ping its lights, emphasizes the good record it 
made for itself. It seems especially adapted 
to fine work and long steady runs, which 
are gaining for it a decided reputation. Al- 





| 


| 








MANUFACTURED BY THE JOHN T. NOYE 


form, and apparently is of easy description, 


|the inventor, Mr. Rice, states that it is 
|somewhat difficult to describe it. in a satis- 
| factory manner, and that its real beauty and 
charm is only fully revealed when it is seen 
running. 

The John T. Noye Manufacturing Com- 
pany, of Buffalo, N Y., have acquired the 
exclusive right to manufacture this engine, 
and have equipped their already complete 
mill furnishing establishment for the purpose 
of turning them out in any desired size and 
quantity. They are built of varying borse 
power, from 10 to 300, a full stock of these 
and intervening sizes being kept in stock for 
immediate shipment. 

Any communications addressed to this 
company, whether from interest in the de- 
tailed construction of this model engine or 
with a view to a purchase, will receive 
prompt attention. 

At the recent Electric Light Convention in 
Philadelphia, Mr. Rice was present, and met 
a number of the owners of electric light sta- 
tions, who took quite an interest in the de- 





cated horse power per hour but very slightly. | expensive foundations, but in the services of | scription he gave of this engine. 


| though it has the’ elements of simplicity of 


Electromotive Force of the Electric 
Spark. 





By E. Epiunp. 





A statical plate machive was connected up 
to a galvanometer provided with a shunt of 
suitable resistance, and parallel with the 
shunted galvanometer was arranged another 
shunt circuit comprising a vessel which 
could be exhausted of air, and into which 
projected two wires terminating in ball 
electrodes. When the plate machine was 
worked at a certain speed, and the last- 
named circuit was open, the galvanometer 
showed a deflection of 1 or 14 divisions ; 
but if the shunt circuit was closed so that 
the current from the plate machine divided 
itself between the vacuous space, the gal- 
vanometer shunt, and the galvanometer 
itself, instead of the deflection being di- 
minished, it increased to 50 divisions, 

This can only be explained by the supposi- 
tion that there exists in the electric spark an 
E.M.F. which sends a current in the oppo- 
site direction to that from the plate machine. 
Experimenting with tubes provided, one 
with brass electrodes and the other with 
aluminum electrodes, it was found that the 
deflection of the galvanometer varied with 
the pressure in the tubes, and that it was a 
minimum at 6 mm. pressure for the brass 
electrodes, and between 30 and 70 mm. for 
the aluminum. 

An induction coil was tried instead of a 
plate machine, with similar results. The 
difference of strength of the currents which 
prevails for various pressures depends on the 
modifications of the E.M.F. of the spark, 
apd cannot be explained by alterations of 
resistance alone. 

In order to see which electrode, the posi- 
tive or the negative, was the seat of this 
E.M.F., a tube was arranged in form of a 
Y, with an electrode at the end of each 
branch ; the tube could be put in communi- 
cation with an air-pump. Calling the left- 
hand top electrode A, the bottom one B, and 
the right top one C, the distance of A from 
B was greater than that of C from B. A 
battery was connected up between A and B, 
and a shunted galvanometer and a resistance 
of 28,000 ohms between C and B. If B is 
made the positive pole, there will be an 
opposing similar force at C, and it is the 
difference of the two forces which will pro- 
duce a current through the galvanometer. 
If B is the negative electrode, the current is 
in the opposite direction. 

If } is the force at B, and cat C, then, if 
the strength of the current decreases when 
the rarefaction increases, 6 must decrease 
more rapidly than 4—c, and conversely. 
Consequently the force 0} rises and falls 
through wider limits than the difference b—c. 
With a pressure of 23.2 mm. when PB was 
positive, there was a deflection of 3.3 divi- 
sions; when B was negative, 1.3 division. 
With a pressure of 0.023 mm. when PB was 
positive, there was a deflection of 1.8 divi- 
sions ; when negative, 20.2 divisions; the 
E.M.F. in both cases was acting in opposite 
direction to the charge. On charging, an 
opposed electromotive force is produced both 
on the positive and on the negative electrode; 





that on the positive plate decreases with in- 











) 
o~ 
crease of rarefaction, that on the negative 
increases, 

The early experiments were made with 
aluminum electrodes, but these were after- 
wards replaced by other metals, when it was 
found that the E.M.F. depended on the 
nature of the electrode as well as on its size 
and form. 

At every charge two induced currents 
were set up in the galvanometer coils, but 
these nullified each other by pas-ing through 
the shunt, and were without effect on the re- 
sults. 

The effect of magnetism was very marked 
on the pole C; it increases the deflection 
when the pressure is less than 0.54 mm., and 
decreases it for higher pressures. The effect 
on the electrode B is the opposite ; for pres- 
sures less than 0.041 it diminishes the cur- 
rent. If the magnet was at an intermediate 
position betweeen B and C, it always di- 
minished the current. 

The experiments also explain the fact that 
in the case of an are lamp under ordinary 
atmospheric pressure the positive carbon is 
hotter than the negative, while in rarefied 
air the reverse is the case. In the former 
case the positive carbon is the seat of the 
highest E.M.F., in the latter the negative. 
> 
Mr. Cahill’s Opinion of the Electric Light. 

Dr. Michael Cahill filed an affidavit with 
the County Clerk, in San Francisco, setting 
forth that the electric light is God Almighty 
and entitled to more reverence than to be 
hired out to light up public highways, gin- 
mills, dives, theaters, or to run sewing ma- 
chines, railroad cars and to heat cooking 
stoves. In support of his theory he quotes 
several Scriptural passages, and winds up 
with the following: ‘‘ Governments being 
God’s ministers, it is the duty of the State 
and the United States Governments to stop 
this outrage on creation within its limits, and 
see that ‘God’ is no longer compelled to 
light streets, run cars, etc.” 

Mr. Cabill was well dressed and very 
quiet, and paid fifty cents for filing his 
affidavit. He wanted to know if the Super- 
visors would notice his affidavit, and said he 
was going before the Grand Jury to have 
everybody that was using the electric light 
in an improper manner indicted. Dr. Cahill 
has been to Washinvton three times, and has 
presented similar affidavits to Congress. 
> 

Electrical Phenomena, 

At one time it was very hard for me to 
believe, indeed, that any person living pos- 
sesses such a power as being able to shuffle 
across the carpet of a room, and light the gas 
as it issued from the jet of the burner, by 
simply touching it with the tip of the finger. 
I have at present, however, two friends, at 
least, among my acquaintances, who seem to 
be capable of performing this feat at all 
times, and under any circumstances, Now, 
I find similar phenomena exhibited to a very 
high degree in my own person, at Fort Win- 
gate, New Mexico. This point is over 6,000 
teet above sea level ; the only water in the 
neighborhood is a small pond—a puddle 
really —and a few insignificant springs. The 
air is usually clear, and highly rarefied ; in- 
deed, all the coaditions seem to be favorable 
to the exhibition of electrical appliances, 

Only the other day, while pacing my room, 
passing, as Idid so, each time, over a large 
wooden Navajo blanket that lay spread out 
on the floor, a circumstauce arose which 
called upon me to touch the cast-iron urn 
that ornamented the top of a small wood 
stove in the apartment and which had a fire 
in itat the time. Before the tip of my index 
finger touched it, by a distance of fully a 
centimetre, there was displayed in the inter- 
vening space a brilliant electric flash, ac- 
companied by a report that could be distinctly 
heard in the adjoining room above ordinary 
conversation. ‘he experiment was repeated 
three or four times, but the display became 
more and more feeble with each trial ; it re- 
gained its original force, however, after I 
paced across the blanket on the floor a few 
times. Additional experimentation went to 
show that this electrical discharge was con- 
siderably greater from the tip of the index 
finger than from any of the others of the 
hand, gradually diminishing in regular 
order as we proceeded to the little finger ; 
and, further, it seemed in my case, more 
evident in the Jeft index rather than in 
the right one. When ail ten finger tips were 
drawn together and then brought up to with- 
in a centimeter’s disiance of the stuve urn, 
the flash and report appeared no greater than 
it did from the index finger alone.—Science, 
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Self-Induction, 





By Eric GERARD. 





Variable currents play a great part nowa- 
days in quick working telegraph instruments, 


in telephones, in alternate current machines, 


ete.; and in all cases where we have variable 
currents, we have also induced currents 
either in the same wire or in neighboring 
wires. Where induction takes place between 
two wires, it may be expressed by the equa- 
tion 


maar (7.7! - it} 


i being the length for which the wires are 
parallel, and / their distance apart. In the 
case of self-induction, if E is the E.M.F. in 
the circuit, R the resistance, L the coefficient 
of self-induction, « the base of the natural 
logarithms, ¢ the strength of the current, ¢ 
the time since the closing of the circuit, 
then 


R 
at aie 
and 


as r is generally a large number, if ¢ 


4 
becomes of some value, the equation be- 
comes practically that of Ohm. 

If now the E.M.F., instead of being con- 
stant, as supposed in the preceding case, 
varies according to a given law, then we 
obtain a more complicated expression. In 
the case where the circuit has a coefiicient 
of self induction L, a resistance R, and the 
E.M.F has a periodic time T, we obtain for 
each moment a current 

j= — Eo _ sén (= —*) 
/ 4x* L* 
 R+ T 
@ being given from 
27L 
tg2zo= _ = 

Tke phenomenon of self-induction has the 
effect of producing a retardation in the un- 
dulations of the current, and of diminishing 
its strength, as if the resistance had increased 
in the ratio of R to 

474 L? 
A R®.+ 77? 
this quantity under the root representing the 
apparent resistance of the circuit. 

Self-induction in the bobbins of the tele- 
phonic translators considerably weakens the 
current, but the self-induction is itself di- 
minished by the mutual induction of the 
neighboring bobbins; or, as it is sometimes 
stated, the mutual induction diminishes the 
apparent resistance. 

Not only may self-induction occur in the 
case where the current follows a spiral path, 
as in a bobbin, but it may also arise in 
straight wires. For the rectilineal current in 
a straight conductor may be looked upon as 
made up of several parallel elementary cur- 
rents which react on cach other so as to 
give rise to an E.M.F. of induction opposed 
to that which produces the current. 

The formula for the induction of parallel 
currents hes been already given, and in the 
case of a single wire of radius 7, in which 
the mean distance of the several elementary 
currents is 4 = 0.07788 7, the coefficient of 
self-induction becomes 

20 
» — 0.75), 


This is in the case of non-magnetic wires; 
but for wires of magnetic metals the induc- 
tion is more powerful, for each time that 
acurrent is started in the wire the external 
layers are magnetized. The coefficient of 
self-induction has therefore to be increased 
by a quantity depending upon the magneti- 
zation, and becomes 

L=2(1.7 —0.%5+K). 
The author has carried out some experiments 
on the general plan of Professor Hughes, 
but with some differences in the arrangement 
of the apparatus; his results confirm the cal- 
culations given above. 

Conductors of square section have less 


L=21(1 


self-induction than those of circular section | 


, 


| because the elementary currents have a 
greater mean distance in the former case. 
The use of ribbon conductors for lightning- 
rods does not, therefore, depend on their 
| greater surface-conductivity, as used to be 
' supposed, but on their lower self-induction. 
In the case of compound wire, ¢. é., a steel 
core, electro-plated with copper, part of the 
|current passes through the steel core, and 
part through the copper covering. These 
two parallel currents mangnetize the exterior 
layers of the core in opposite ways, and con- 
sequently the self-induction is less. If the 
copper were inside and the steel outside, the 
opposite effect would be produced. 
Se Fe 
Usefal Hints for Steam Users. 

The facts will be found of use for ready 
reference in calculating the amount of fuel 
used, saved or wasted by an engine or boiler 
in the usual working year of 300 days of ten 
hours each, and also in a working year of 
300 days of twenty-four hours each, such as 
is the custemary run of establishments work- 
ing 144 hours per week. Each pound of 
coal per hour per horse power amounts in 
300 ten-hour days to 1.33928 gross tons of 
2,240 pounds each, and in 300 twenty-four- 
hour days to 3.21428 gross tons. Each half 
pound of coal per hour per horse power is 
0.66964 gross ton per year of 300 twenty-four- 
hour days. Each quarter pound of coal per 
horse power is 0.23482 gross ton per year of 
300 ten-hour days, or 0.80357 gross ton per 
300 twenty-four-hour days. Each eighth 
pound of coal per hour per horse power is 
0.16741 gross ton per year of 300 twenty- 
four-hour days. The gross ton of 2,240 
pounds avoirdupois is given in these calcula- 
tions. 

To reduce gross tons of 2,240 pounds 
to net tons of 2,000 pounds, multiply by 1.12 
or divide by 0.8928, whichever is more con- 
venient, and conversely. To reduce net tons 
of 2,000 pounds to gross or legal tons of 2,240 
pounds, divide by 1.12, or multiply by 
0.8928, according to convenience. In the 
application of the foregoing figures, suppose 
a condensing steam engine to develop 175 
horse power with 40 pounds initial pressure 
above atmosphere, with a coal consumption 
of 8} pounds per hour per horse power, and 
that by increasing the initial pressure to 
50 pounds by the gauge, the work was 185 
horse power, with a coal consumption of 
2% pounds per hour per horse power, the 
saving per year of 300 ten-hour days is 
0.66964 gross ton for each horse power, or 
0.66964=4 26.2834 gross tons, and the saving 
per year of 300 twenty-four-hour days is 
160,714 by 185=297.32 gross tons. 








=> 
Grinding Out Electricity. 


The utilization of prison labor as a motive 
force in connection with the electric light has 
been much talked about of late, in England, 
and it is generally admitted by political 
economists there that criminals might be 
better employed than in ‘‘grinding the 
wind.” <A great deal of power which could 
be turned to excellent account is undoubtedly 
wasted, and the use of the ‘‘crank” as a 
mere punishment in many London jails has 
often been condemned. The main objection 
to prison labor as a motive force seems to be 
that it is intermittent in character. But, 
then, it is urged that relays of prisoners 
might be arranged for and a continuous 
supply of force secured. There are three 
‘*shifts”” in twenty-four hours in many col- 
lieries, and always two; there are three 
‘* watches” on board ship, and the advocates 
of the system contend that some such plan 
might be brought into operation with a view 
to secure a continuous motive power for the 
production of electricity and many other 
purposes. 

———_- > o—__——_ 


* * A new electric railway signal has been 

invented by Dr. E. D. Wells. The invention 
divides the line, as in the block system, with 
electrical connections, by which a train is 
automatically signaled by the ringing of a 
| bell in the engine, as well as by a danger 
signal, and prevented from entering upon a 
section of track until it is cleared. It is also 
applied to switches, so that if a switch is 
left open the engineer is informed of the 
\fact by the automatic ringing of the bell in 
his engine. 





Modern Torpedo Boats. 

The most noted torpedo boat builders of 
the world are Messrs. Yarrow and Messrs. 
Thornycroft, of London. Each of these 
great firms employs from 1,000 to 1,200 
workmen, and can turn out at least one com- 
pleted boat per week. The chief peculiarity 
of torpedo boats is their almost phenomenal 
speed. They are built of steel, the different 
classes ranging in length from 55 feet, in- 
tended for harbor defense, to vessels of 166 
feet, capable of making an extended cruise 
at sea. 

The Falke, a boat recently built by the 
Messrs. Yarrow for the Austro-Hungarian 
Government, is 135 feet long, 14 feet wide, 
draught of water 5 feet 6 inches, and at- 
tained on the trial trip a speed of 25} miles 
per hour. The armament consists of two 
Nordenfeldt machine-guns, carried on deck, 
and two bow-tubes for discharging White- 
head torpedoes. 

The development of torpedo boats is now 
so rapidly progressing that any description 
becomes almost out of date during the writ- 
ing. A vessel just completed by the Messrs. 
Yarrow for the Japanese Government is the 
largest that has been yet built. It is 166 feet 
long, 19 feet wide, is provided with twin 
screws, to give greater facility in turning, 
and maintains a speed ef 24 miles per hour. 
The engines are protected by a steel deck 
one inch thick; and, in addition to two 
bow-tubes for discharging torpedoes di- 
rectly ahead, two turn-tables are mounted on 
deck, from which torpedoes can be launched 
in any desired direction. 

Very similar in their construction, and no 
less famous for speed and maneuvering quali- 
ties, are the boats built by the Messrs. 
Thornycroft. 

In this country, the Messrs. Herreshoff, of 
Bristol, R. I., bave built a number of very 
fast boats, designed to be used with torpe- 
does. One of these is the noted steam yacht 
Stiletto, which may well be taken as a repre- 
sentative of the American type. The Stiletto 
is built of wood, with iron braces; length, 
94 feet ; width, 11 feet ; draught of water, 
4 feet 6 inches, and has attained a speed of 
25 miles per hour. 

A very formidable torpedo vessel has been 
built in recent years by that greatest of living 
engineers, Captain John Ericsson. It has 
been appropriately named the Destroyer. 
Once, at a critical moment in the history of 
our country, as every American well knows, 
Captain Ericsson came to the rescue with a 
Monitor. Since then his genius, energies, 
and mechanical skill have been devoted to 
the problem of saving our great coast cities 
from destruction in the event of war with a 
foreign naval power. The result of these 
years of study and experimenting is the 
Destroyer, armed with a torpedo gun which 
discharges under the water a projectile carry- 
ing a charge sufficient to sink the largest 
1ron-clad afloat. The submarine gun is 
mounted in the bow of the vessel, near the 
keel, and is thus nearly ten feet below the 
surface of the water. It consists of a cyl- 
inder of gun metal, or steel, 30 feet long, 
additionally strengthened at the breech by 
broad steel rings. It is loaded at the breech, 
the muzzle being encased by the vessel's 
stem, and closed by a valve to exclude the 
water. This valve is opened by suitable 
levers just before the gun is to be discharged, 
and closes automatically as the projectile 
leaves the muzzle. The projectile is a steel 
torpedo, 25 feet long, 16 inches in diameter, 
rand carrying a charge of 300 pounds of gun- 
cotton. It has a range of 300 feet during 
the first three seconds of its flight. The 
form of the torpedo is cylindrical, with 4 
conical point in which is placed the percu 
sion-lock and firing-pin, and the explosion 
takes place upon impact.—From ‘* Modern 
Aggressive Turpedoes,” by Lieut. W. S. Hughes, 
in Scrilmer’s Magazine for April. 

oe 

* * A fine meteor was seen by several 
Philadelphians on last Monday just after 
midnight. It was described as being about 
half the size of the full moon when at its 
height, as clear as an electric light, and with 
a train, which shaded from a light pink a 
the head to a purple at the end. ‘There were 
numerous sparks similar to those which 








would fall from a Roman candle. 
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! 
The Employment of Spiral Springs for 


Measuring Instruments. 


In a paper by Professor W. Kohlrausch, 
in the Hlectrotechnische Zeitschrifi, on the 
employment of spiral springs for meas- 
uring instruments and the accuracy of 
galvanometers constructed therewith, the 
causes which are likely to affect the con- 
stancy of spiral springs are mentioned in 
detail by the author, with an account of ex- 
periments bearing on each point, in order to 
afford some idea of the reliance that can be 
placed on the indications of instruments 
into the construction of which they enter. 
The effect of age, judging by observations 
on a brass spring extending over a period of 
seven years, may be completely neglected. 
Continuous and prolonged deformation pro- 
duces a small amount of permanent set, so 
that the spring, when released, does not re- 
turn to the original position, but does not 
actually alter the indications of the instru- 
ment, if the readings are taken from the new 
zero thus found; steel is in this case less af- 
fected than German silver. Oft-repeated, 
but intermittent deformation—as exhibited 
by a spring of 90 convolutions and 2}in. 
long being stretched so as to change froma 
length of 33in. to 9in., two hundred times 
per minute for four hundred minutes—intro- 
duced no appreciable alteration in its subse- 
quent indications. An increase of tempera- 
ture of 18° Fahrenheit raised the indications 
of a Siemens torsion galvanometer about ;', 
per cent., so that the reduction in the elasti- 
city of the spring is apparently almost equal 
to the decrease in the moment of the mag- 
net, which would be, under these condi- 
tions, about 0.4 per cent. Further experi- 
ments on loaded springs confirmed this 
conclusion, and showed that steel was again 
to be preferred to German silver. By com- 
bining the results given above, the utmost 
limit of error introduced by the use of 
spiral springs cannot exceed 0.5 per cent. 
If, however, as is the case in the Siemens 
tension-galvanometer, the current passes 
through the spiral spring, care must be taken 
that the heating from the passage of the 
current is not excessive. The author found 
an alteration of 1.4 per cent. in the indica- 
tion of such an instrument after 30 minutes’ 
continuous test, with a difference of poten- 
tial of 100 volts between the terminals. If 
such instruments be calibrated at intervals, 
to correct the decrease in the moment of the 
magnet, an accuracy within about 0.1 per 
cent. can be relied on. With the Siemens 
dynamometer for intens? currents, the limit 
of error, owing to the friction at the mer- 
cury contacts, is about 1 per cent. Another 
form of instrument, the spring galvanometer 
of F. Kohlrausch, is also reliable within 1 
per cent., and is perfectly aperiodic with 
frictionless damping. Owing, however, to 
the employment of an iron core, the read- 
ings of currents taken in ascending and 
descending order of magnitudes will vary to 
some considerable percentage from the effect 
of residual magnetism, which exists in even 
the best soft iron, if this error be not elimi- 
nated by mechanically bringing the core past 
the position it would take up under the 
action of the current, and then leaving it 
free to return to that position. 








> 
An Electric Light Man’s Experience. 


Owen O'Neill, an electrician, was sent 
Monday afternoon to repair an electric light 
wire, said to be ‘‘ short circuited,”’ at the 
corner of Randolph and Dearborn streets, 
Chicago, connected with the plant in the 
rear of the Grand Opera House. He got his 
left hand in contact with the wire and bad an 
experience he will not soon forget. ‘‘I 
have had many close calls, but this is the 
Closest of them all,” he said to a re- 
porter. ‘‘Once, when I was a brakeman on 
the Illinois Central, I was thrown pretty 
nearly 100 feet from a wrecked train. 
Another time I was closely pinched between 
the ‘bumpers’ of two freight cars. Only 
about a year ago I had a very narrow escape 
from death by an electric shock. I was 


‘switching’ a wire when the handle of my 
hammer broke and my hand struck the 


charged wire. Fortunately, when I fell the 
I would have been killed. I believe I have 
a charmed life. This last time I was told 
that the wires were ‘ dead,’ and, of course, I 
had no fear in handling them. There was a 
place, close to the end of the conduit, where 
two wires touched. I suppose this was the 
seat of the trouble. Holding a burning candle 
in my right hand I reached up to separate 
the two wires, when I felt the current strike 
me. The wires are supposed to be insulated, 


some means or another the insulation was 
not perfect. I felt a tingling sensation pass 
through my body. I attempted to rescue 
my left hand with my right, but the latter 
seemed paralyzed for the time being. I then 
began to move up aud down likea ‘jumping 
jack,’ and to jerk about like a person affected 
with St. Vitus’ dance. Finally I was thrown 
several feet away from the wires and lay 
there unconscious. A sensation like adream 
came over me. I thought a great crowd of 
people were trying to get me out of some 
predicament, but they could not succeed, 
and I was utterly helpless to assist myself. 
What the predicament was or how I got 
there I did not know. When I partially re- 
turned to consciousness they say that the 
first thing that I asked was: ‘ Who frew dat 
brick ?? I don’t remember asking that, but I 
know I asked where I was, for I hadn’t the 
least idea of my surroundings. I remember, 
though, of them calling a wagon and taking 
me home.” 

One of Mr. O’Neill’s fingers is so badly 
burned that it will probably have to be 
amputated, and two others are very seriously 
burt. 





New Electrical Apparatus of Partrick & 
Carter, Philadelphia, 


Under a recent patent (Feburary 16, 1887) 
Messrs. Partrick & Carter, of Philadelphia, 
are manufacturing their needle annunciators, 
shown in Fig. 1 on this page. With this im- 
proved attachment the manufacturers state 
that it is impossible to get false indications 
by the jarring of cars in turning sharp 
curves, eic., nor in steamships where vessels 
are liable to rock. With lock attachment 
the annunciator can turn a complete circle 
without the needles showing any indication, 
and when circuit is made the needle will fly 
into position and remain there until thrown 
down by a mechanical appliance moved by 
hand. Their car and steamship annuovciators 
are in use by some of the most important 
railroads of the United States and Canada; 
also by a large number of steamers. 

This company is now making needle indi- 
cating attachments for their box bells. The 
uses of this application of the patent needle 
annunciator to box bells are too numerous to 


mention, The instant circuit is closed the 
bell will ring, and, at the same time, needle 
will indicate; so that if attendants are not 
present when the bell rings they will at once 
see that they are required. If by any pos- 
sible means the bell should get out of adjust- 
ment and fail to ring, the needle will indi- 
cate, and thus show that a call has been 
made. The needle is thrown off by hand 
and is at once ready for next call. This 
attachment is made to any of the regular box 





bells. 


and this was a heavy half-inch cable, but by | 


| Questions from an Electric Light Man. 


weight of my body broke the connection or | 79 the Editor of Electrical Review : 


| You say chat you will send any book de- 


sired on electrical subjects. I desire a small, 
| plain, concise treatise on the establishment 
/and maintaining of an arc system—a sort of 
|hand-book, Most of us who own and run 
| plants have less interest in the new inven- 
| tions, which threaten to ruin us by their im- 
provements, than we have in discussions 
which promise to aid and assist usin making 
| our present investments pay. 
Could you not give us a corner in your 
REVIEW where we could weekly find some- 
thing in the practical every-day business ? 

| For instance, most of us have the No. 6 
| underwriters’ wire; I refer now to those 
| who put in plants two or three years ago. 
| The insulation on this wire was good 
| enough when we bought it, but now we are 
| advised to throw it away and put in some of 
|the new styles. The wire itself is just as 
good to-day as ever. Is there not some way 
| by which we could paint it or soak it in 
some insulating compound, and thus pro- 
long its life and increase its safety ? 

Why could it not be rewound or re- 
braided? Another query. What is the best 
way to put an are wire through a brick wall? 
Thus far I have used soft rubber pipe or 
tubing, but I now think that hard rubber 


tube would be better. 
Pury Norcross. 


Janesville, Wis,, March 17, 1887. 
nice Semen 
Paris Electrical Notes. 

The celebrated works of the Maison Creil 
are now lighted with ninety arc lamps, of 
the Gramme and Breguet types, and the 
| offices are lighted with one hundred 15 











Fiaes. 1 anD 2 —NeEw NEEDLE ANNUNCIATOR OF PARTRICK & CARTER. 


candle power glow lamps. The installation 
has been fitted up by Messrs. Sauter & Le- 
monnier, and the dynamos employed are of 
the Gramme type. 

Messrs. Rothschild, of Paris, have formed 
a new company, called ‘‘ La Société pour le 
Travail Electrique des Metaux,” which has 
bought up all the patents connected with 
electric welding, and other applications for 
the working of metals by electricity. The 
capital is fixed at £12,000. 

The local Edison Company are elaborating 
a scheme for the erection of a central station 
for the distribution of electricity by induc- 
tion coils, the transformers employed being 
those of the Zipernowsky pattern, for which 
the company hold a license in France. 

The Compagnie Electrique is now prepar- 
ing some experiments, which will be pub- 
licly shown in about five weeks’ time. The 
object is to give a demonstration that the 
transmission of power electrically is easy 
and economical. At the generating station 
there will be employed four dynamos, placed 
in series, producing a total of 8,000 volts, 
and the power will be obtained from four 
motors, also placed in series ; whilst the cir- 
cuit between the groups of generators and 
motors will represent a line of 100 ohms re- 


sistance. 
———_->o—_—_—_——_ 


—- Walkerville, Montana, is now lighted 
by electricity. In and around the Alice 





Mills ten arc lights are to be placed. 


Electric Lighting in New Orleans. 

The New Orleans City Council has _ be- 
come round shouldered on the electric light 
question, at last, and risen in its might. 
Those who have looked into the electric 
wire matter down there tell us that almost 
anywhere in the town there is a prevalence 
of moisture which sometimes fairly drips 
from the walls, where it condenses from the 
atmosphere. As one expert remarked, 
**there is very little moisture in the baker’s 
ovens, and a few of that sort of places, but 
the town is as sweaty as a bath room, and a 
beastly bad place to run wires satisfactorily.” 

So the council issued a manifesto, con- 
sisting of sixteen sections, officered, as it 
were, by several whereases, as follows: 

Whereas, The injury to the banquettes, the 
obstruction to sidewalks and streets by tele- 
graph and electric wire posts, has become so 
great as to require some new plan for run- 
ning the electric wires through and about the 
city; and, 

Whereas, The posts and supports for elec- 
tric wires, as now placed upon the streets and 
other public places, obstruct the streets, ban- 
quettes or sidewalks, are an injury to the 
streets and have become a nuisance; and 

Whereas, The great number of elec'ric 
wires, now run upon said posts are too near 
the houses, and tend greatly to impede the 
extinguishment of fires; and 

Whereas, The whole system now in vogue 
of running electric wires through the streets, 
is primitive, injurious to the public safety 
and dangerous to life, and said wires should 
be elevated above the neighboring houses, 
now therefore. 


The ordinance grants to Maurice J. Hart 
and his successors, for the term of fifty years, 
the sole right to erect towers and swing 
cables for electric lighting, telegraph, tele- 
phone and other electric purposes. They 
are to be of Star Iron work, ornamental as 
possible, located at the corners of street 
crossings on four legs; no wire to be less 
than ten feet from roofs of adjoining build- 
ings, save where the lines run over neutral 
ground. The said Hart and his heirs have 
the right to remove all obstructions in the 
way of signs, awningsand posts. The rental 
price allowed the company is fixed at not 
more than $500 per mile for a “ horizontal 
section or division of three by five feet upon 
every tower and support within said mile, 
for occupation by not more wires or cables 
than shall, together, be of the weight of one 
hundred number ten wires, American meas- 
urement (say Brown & Sharpe’s) and no per- 
son shall claim or demand any right to have 
a less price for a smaller space or less 
weight.” 

And everybody’s electric wire must go 
on the towers, and nobody must use the 
towers for clothes line purposes or as hitch- 
ing posts, except by permission. The city 
is to have stand pipes on the towers, and the 
free use of all space necessary for its fire 
and police wires. 

The contract for these towers with the Star 
Iron Tower Company, of Fort Wayne, will 
call for something over two hundred of these 
structures, 

Work is to be commenced within six 
months. 

eee eee 


Electric Light in Brussels, 


The Commune of Pepuister, near Liege, is 
going to adopt the electriclight. The condi- 
tions are similar to those of the lighting of 
Contisch. Several large electrical companies 
have been asked to tender. 

The Société Industriel d’Electricité, of 
Brussels, have conceded to Mr. Deatz, of 
Antwerp, the contract for lighting the 
Courtrai Railway Station, for which he is to 
be paid either a lump sum or an annual rent 
of £1,600. The contractor hopes to extend 
the lighting from the station to neighboring 
buildings. 

The new mixed system of lighting at the 

Cafe Victoria has proved very successful. 
The incandescent lamps are grouped on 
electroliers, and, in some rooms, alternate 
with Bower gas lamps. The light is very 
steady. 
Large quantities of accumulators on Gadot’s 
and other systems, says Industries, are sold 
in Brussels for new lighting projects in 
various parts of the town. 
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MERMOT RIO AL. REVIEW 


San Francisco is the sien of. an Aerial 
Navigation Company. The motive power 
adopted for this method of travel is steam. 





Wisconsin has a Legislature after the fash- 
ionable make up. The Senate the other day 
concurred in the bill requiring short line 
telegraph companies to pay a State tax of 
one per cent. on gross earnings, and compel- 
ling a rate of 25 cents for 25 words. 





The aerial wires still seem a source of 
much annoyance to several legislatures. 
There is an evident desire to bury them, and 
judging from some of the bills introduced 
for cutting down rentals, all profits are to 
meet a similar fate. It is to be hoped thata 
little commercial as well as electrical wisdom 
will prevail. 





There is some excellent advice in a com- 
munication reiating to overhead wires, by 
Mr. Tillinghast, of Buffalo, published on 
another page. The aerial wire problem is 
largely solved when from 50 to 100 wires 
are bunched in a cable which occupies no 
more space on a cross arm than one wire 
would. 








Mr. J. A. Powers and Mr. F. A. Cheney, 
of Troy, N. Y., are the inventors of a new 
method of transmitting and dividing the 
electric current. Patents have been issued 
and their first experiment in commercial 
lighting by this method will be made at 
Troy. These gentlemen are educated and 
rrogressive electric light workers, and the 
result of their labors will be awaited with 
interest. 





Mr. H. M. Linnell, business manager of 
the Schuyler Electric Light Company, of 
Hartford, for two years past, has resigned, 
and will devote his time chiefly to electric 
lighting, as a contractor and expert. During 
Mr. Linnell’s connection with the Schuyler 
Company he installed a large number of 
plants, and was a strong factor in pushing 
the business of that company. He is one of 
the bright and enterprising young men in the 
electrical business, and will, we predict, win 
full success in the broad field he has decided 
to enter. 











We have received, with the compliments 
of the author, a copy of ‘‘Dutton’s Analy- 
tical Book-keeping Chart,” published by the 
Office Company, of this city. Mr. Chas. 
Dutton, the talented author, is well known 
in telephone circles as auditor of the Southern 
Bell and East Tennessee companies, and is 
an expert accountant, president of the Bu- 
reau of Audit of New York. The work 
contains a chart headed, ‘‘A Topical Out- 
line of the Principles to which all the Trans- 
actions of Business can be Reduced,” which 
gives a graphic analysis of book-keeping and 
business. There are forty pages of text, full 
of most valuable and expert information for 
every accountant. The volume is sold for 
$1, and will undoubtedly meet with a large 
sale. 





A “British Electrical Association” is now 
proposed by the London Electrical Review, 
which calls attention to those successful or- 
ganizations, the National Electric Light 
Association and the Electric Club, of this 
country. The Review says: 

‘Patent office reform, standard gauges, 
uses for electric motors, legislation as affect- 
ing the electrical community, the commercial 
position of the telephone, are all subjects 
which afford scope for discussion, and upon 
which the interchange of experience and 
ideas would be particularly valuable. There 
would, of course, be the danger of individ- 
uals seeking self-advertisement and of trade 
jealousies arising; but the Americans have 
found an effectual mode of suppressing the 
former, which might be as easily adopted 
here, and it is an insult to British common 
sense to urge the latter objection as a reason 
why questions of general interest should not 
be considered with the view to mutual bene- 
fit. Britons, bestir yourselves, and justify 
your ciaim to a foremost position amongst 
the peoples of the earth as a nation of prac- 





THE DEA DEATH BY FIRE OF ROBT. 8 
BOYD. 

The very sad news is confirmed of the 
death of Mr. Robt. S. Boyd in the Rich- 
mond Hotel fire at Buffalo. Mr. Boyd was 
special agent of the American Bell Tele- 
phone Company, and was universally es- 
teemed by a very large circle of electrical 
acquaintances. A dispatch from Mr. T. B. 
Doolittle, of the Bell Company, which 
reached this office Wednesday afternoon, too 
late for mention in last week’s REVIEW, was 
the first reliable information received in 
New York of Mr. Boyd’s sad death. He 
was very near-sighted, and, if aroused by 
the bell, was probably unable to discover 
any way out, and his remains are now 
buried in the ruins of the hotel. The Re- 
VIEW, With scores of others, deeply deplores 
this terrible death which came so suddenly 
to a capable and honorable man, one of the 
best informed and most popular members of 
the Bell Company’s staff. 





ELECTRIC LIGHT NOT WANTED AT 
CAYENNE! 

There is to be no electrical illumination 
of streets in Cayenne, W. T., after all ! 

The genial and ingenious promotors have 
packed up their instruments, their coils of 
wire, lamps and dynamos, and turned their 
backs upon Cayenne and prosperity. 

Like the alchemists of old, they had come 
prepared to turn iron and copper and brass 
into gold and silver, and, courage being an 
essential to all enterprises of pith and mo- 
ment, they brought with them a nerve 
that the broadside of a man-of-war would 
not serve to shake. Now, as we remarked 
before, they are gone, and when you mention 
electric lighting in Cayenne the girls grow 
red with deep-seated indignation and toss 
back their heads in frigid and haughty ex- 
postulation, whilst the men instinctively feel 
for their shooting irons. 

Yet this whole sad affair is the result of a 
misunderstanding—a mistake, indeed, which 
no amount of foresight on the part of the 
electrical promotors would have served to 
prevent. 

It seems that prominent citizens of Cayenne 
had for some time been in negotiation with 
the electric lighting people looking to light- 
ing up this thriving town with electricity. 
An understanding having finally been arrived 
at, a central generating station was built, 
lines run through the streets and lamps 
hung. Before the installation was com- 
pleted, however, a furious wind storm arose 
and continued for seven successive weeks. 
The ground, in consequence, became very 
dry, and the friction of the wind charged 
everything with the electric fluid, even to 
the citizens themselves, those only being ex- 
empt who, from long exposure to more 
potent fluids, had become as it were, non- 
conductors. It was clearly no fault of the 
electric lighting people that the wind blew 
so furiously over Cayenne or that the air 
was filled with electricity, which, as we know, 
was a natural consequence. But the towns 
people thought differently. A mass meeting 
was held and the following note, being the 
sense of the meeting as expressed by a com- 
mittee of its appointing, was sent to the 
hotel where the electricians were lodged : 

‘* Jentlemen your raisin’ hel here haint yer 
now this here lectrical bisness is got to stop 
its a-swiping the hull town ter pieces an’ 
weeve got ter chose wether we’ll have the 
town or the lectricity ez weeve unannymusly 
chose ter have the town we herby noticeify 
yer that yer have got ter get out an’ take the 
hull outfit with yer ef yer dont we'll take 


our turn at raisin’ hel. 
Tue Kommirtrty.” 


As might have been expected, there was 
consternation in the electrical camp at the 
reception of this letter. An attempt was 
made to argue with the committee, but with- 
out avail. Then the electricians held a 
council of war to bethink them of some 
means of appeasing the wrath of their 
would-be patrons. What should they do? 
That was the question ! 

Col. Ommeter thought of a plan. There 
was to be an excursion that afternoon to 
Lake Yahoe, down to the foot of the moun- 


-|chance to get out of the wind and awy 
from the electricity, and the electrician, 
decided to go, in hopes, by generous gooj 
fellowship, to show at least a portion of th 
community that they were not as evilly diy 
posed as had been represented. Their effory 
were meeting with great success, when g 
unfortunate affair happened which blastg 
their hopes, and struck a blow at electricy 
science, which it is not likely to recove 
from in a whole generation. They had jp. 
vited a number of the young women t 
drive back to town with them in a great hay 
wagon, and, the weather being extremely 
cold, they thoughtfully had a lot of brick 
heated on a red-hot oven at a neighboring 
farm house to keep the girls warm. They 
bricks they concealed under the straw whereq 
the young ladies were to sit. They had no 
proceeded half way home, however, wha 
the young women, who, at the start, made 
the way merry with Jaughter and hilarity, 
suddenly quieted down. At first they only 
looked thoughtful, then they became melan. 
choly, and soon the surprised electricians 
discovered their fair charges to be regarding 
them with anger and indignation. What 
was the matter! They soon learned, o 
ratber they soon guessed. ‘‘ You stop this 
here cart ter onct !” demanded one of th 
girls, and she made a dash for the rear of 
the cart, as if she couldn’t even wait for the 
horses to be pulled up. Then all the young 
women filed solemnly out, and, with deep 
indignation on their faces, seated themselves 
on a bank of snow at the side of the road, 
When they’d got cooled off, refusing all in. 
vitations to re-enter the cart, they walked 
flauntingly homeward. 

‘So they charged our gals with their 
cussed ’lectricity, did they ?” exclaimed th 
townspeople, when they heard of the affair; 
* well, they can’t stay another hour in this 
here town, b’gosh t’almighty !” 

A committee conducted the electrician 
out of town that evening, and Cayenne, W. 
T., is still lighted with tallow candles. 





OUR CHICAGO LETTER. 


There has been a misunderstanding be. 
tween the Manitoba and the Northern Pacific 





railroads, the latter having undertaken a 
exorbitant squeeze in the matter of freight 
on steel rails which were needed at the farther 
end of the new branch to Great Falls, Mon- 
tana, and to Helena. 

Electricity lets the Manitoba people out of 
the squeeze. The 580 miles will be buil 
from the Eastern end, and in order to accon- 
plish the work in time, gangs of men wil 
work night and day by electric light, and 
$100,000, which the Pacific wanted for being 
neighborly, is lost to it forever. 





There are now in the Illinois Legislatur 
no less than four or five bills for regulating 
telephone charges. In the Senate the othef 
day, a sub-committee on the Bacon bill ‘had 
a time of it,” and two reports were made; 
$25 per year being the original rate unde 
the bill. The majority favored $36 per yea 
the others arate of $48. The majority 
port was adopted, and the bill recommendé 
to a passage. 





Mention was made in this column a 
weeks since of an application for undé 
ground privileges by some new compaly; 
and a remonstrance by prominent proper) 
holders. 

It was generally believed by the massé 
our citizens that the original undergrou 
company had a sort of preemption claim‘ 
all the ‘‘ underneath” of Chicago, and th 
it was next to an impossibility to break 0 
charm. The action of the council on 
2ist of March dispelled this illusion. 
ordinance, which for a long time has be 
biding its time, was passed by a vote of 
to 6. 

The general provisions of the ordit 
permitting the Western Edison Electric Lig 
Company to lay wires underground for * 
purpose of supplying electricity for lig 
heat, and power, was taken up. A remé 
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—— 
tion in favor of it, the latter being much the 
Jarger, the signers wanting electricity,owing 
tothe approaching consolidation of the gas 
companies. The ordinance was passed. It 
gives the right to open all streets, alleys, 
sidewalks, etc., and requires a bond of 
$50,000 to save the city from damages. The 
company must extend its conductors and 
supply electricity upon any street when 
ordered by the Council, provided enough 
consumers ask for it to yield 6 per cent. net 
on the cost. The franchise is for twenty- 


five years. 





Ithas been well understood by the majority 
of the electric light fraternity here that at- 
tempts were being made to consolidate the 
yarious interests into one grand combination, 
and thus control, in advance, the possible 
lighting of the city inthe near future. Vari- 
ous attempts have been made to accomplish 
this, and there have been no less than three 
different companies engaged in the scheme. 
Whether any one of these has been able 
as yet to accomplish the end sought, or can, 
remains to be seen. One thing is certain: 
If the various central plants are reorganized 
under one general management, it is but 
reasonable to expect that one uniform sys- 
tem of action and business principles will 
govern the whole organization, and one 
head will be responsible for the total success 
of the enterprise. 





Then when an officer finds an electric 
ight wire which is out of place or liable to 
do mischief in any way, the ownership may 
be determined at once, without cutting the 
wire and waiting for the owner to come and 
see what ails his line. Nearly every tele- 
graph and telephone man can appreciate the 
convenience of such a condition of affairs, 
and see where the laugh comes in. 





ctricianf On the 21st the Secretary of State issued 


one, W. 
1S, 





license to the Universal Electric Company, 
at Chicago; capital stock, $100,000; incor- 
porators, William E. Hale, Norman B. Ream, 
and James B. Smith. 

The parties named are well-known busi- 


BP ness men and capitalists here, and recog- 


nized as successful pushers. 
tion means business. 


The organiza- 





Speaking of the electrical business brings up 
the matter of the Central Electric Company, 
whose advertisement appears in the REview. 
Mr. M. T. Greene, the president, is a well- 
known Chicagoan, while the Messrs. Mc- 
Kinlock, Geo. A. and Wm. H., treasurer and 
secretary, respectively, are from Detroit, and 
till recently with the well-known Detroit 
Electrical establishment. The firm pur- 
poses manufacturing and dealing in all forms 
of telegraph, telephone, and electric light 
supplies, bells, annunciators, and some few 
specialties in the electrical line. 

The gentlemen come well recommended, 
and will receive the right hand of fellowship 
from all the Chicago electrical people, whom 
they will be pleased to see at 38 and 40 La 
Salle street. 





The tunnels under the river are lighted by 
the Edison system, sixteen candle power 
lamps. Of these there are 276, which have 
been in constant use for fourteen months 
twenty-four hours per day, or 2,782,080 
lamp hours. During this period 772 lamps 
have been renewed, which gives as the aver- 
age life of a lamp 3,600 hours. The uni- 
formity of pressure on this plant is to a great 
extent responsible for this excellent result, as 
itgoes without saying that a fluctuating pres- 
sure, now above and now below the norma, 
will materially shorten the life of any incan- 
descent filament; and while this fact should 
only be whispered, for fear of consequences, 
itisone of the serious drawbacks to success- 
ful incandescent lighting on arc circuits. 

Every time that an arc lamp feeds or takes 
suff, every incandescent lamp sneezes, and 
%§ bearly as possible courtesies, and says, 
‘Thank you, sir.” 

Mr. W. H. Johnson, of Louisville, Ky., 
Well known as a mechanical electrician of 

he olden time and of the first grade, paid a 
Visit to Chicago last week, and renewed his 
youth and the memories of the days that 
Were, among old acquaintances. 





Mr. Cyrus Emery, who bas done more or 
in electric light work, has just opened 
out for himself at Room 25, 115 Dearborn 
t, as a contractor for electric lighting. 
Caicaco, March 28. 





OUR BOSTON LETTER. 


J. W. Fossinger, representing the Anti- 
Magnetic Shield and Watch-Case Company, 
was in the city last week, explaining to the 
electric fraternity, by the aid of some simple 
yet interesting experiments, the entire pro- 
tection to watches from magnetization by 
the use of the anti-magnetic shield. It was 
found that in almost every instance the 
watches tested were magnetized to sucha 
degree that their unreliability as timekeepers 
was fully accounted for. Mr. Frank Ridlon 
has just received a gold watch with shield 
protection, one cover engraved with a Swan 
lamp, the other with a Brush double arc 
lamp. A magnetized watch gains time. 
This accounts for the fact that certain elec- 
trical men are always ahead of the times. 





The Sun Electric Company, of Woburn, are 
to install plants of their converter system 
of 300 lights at Rochester, N. H.; 600 
Portsmouth, N. H.; Boston, 600. They are 
engaged in the construction of an 1,800-light 
incandescent alternate current dynamo, of 
1,000 volts and 90 amperes capacity. This 
will be the most efficient alternate current ma- 
chine constructed this side of the Atlantic, 
3} per cent. of the energy being required to 
maintain the field. The company are work- 
ing to their full capacity, and are prepared 
to furnish self-regulating and self-exciting 
machines for producing alternate currents, 





The Newburyport (Mass.) Electric Light 
Company are building a new electric light 
station, the contract for which has been 
awarded to the Jarvis Engineering Company. 
The same company have supplied a new 
Armington & Sims engine to the Citizens’ 
Electric Light Company, of East Boston, 
who were recently burnt out, another for the 
Northampton Electric Light Company, and 
are setting the boilers of the Suffolk Cordage 
Company, Chelsea, with their patent furnace. 
The cordage company will light their factory 
by electrcity. 





The Hospital Life building, State street, 
have a fine 600-light Edison plant, which is 
run during the daytime. It has been found 
that the gas bill for the few lights used while 
the engines are not running, is nearly $200 
per month. Ao installation of accumulators 
supplied by the Electrical Accumulator Com- 
pany, of New York, is to supply current to 
the system while the engines are not run- 
ning. The same company have received a 
large order from the Old Colony Railroad to 
equip a number of cars with storage bat- 
teries for train lighting. 





The working of the Meigs Elevated Rail- 
way at East Cambridge is at last successful. 
Col. Meigs has constructed a grade and 
curve which are seldom found in actual 
practice. It is expected that the company 
will be permitted to build a practical work- 
ing line in some part of Cambridge. There 
will undoubtedly be a strong opposition to 
the extension of his system, for the Colonel 
insists on a steam locomotive, while the pub- 
lic are becoming educated to the use of elec- 
tric motors, 





Among State House items are these : 

A bill came from the manufactures com- 
mittee authorizing the Milford Electric Light 
and Power Company to increase its capital 
stock to $60,000. Senator Alger, from the 
committee on mercantile affairs, reported 
inexpedient on the order relative to legisla- 
tion concerning the regulation of telegraph 
and telephone companies in the State. Sen- 
ator Jefts, from the committee on manufac- 
tures, reported a bill authorizing the Milford 
Electric Light and Power Company to in- 
crease its capital stock to the amount of 
$60,000. Senator Alger, from the committee 
on mercantile affairs, reported inexpedient 
on the order relative to legislation placing 
telephone companies under the control of the 
railroad commissioners. Senator Alger, 
from the committee on mercantile affairs, 
reported inexpedient on the order relative to 
legislation concerning the amount of stock 
that may be held by telephone companies in 
other corporations doing business under their 
licenses. 


M. Camille Faure, late of Paris, now con- 
nected with the Electrical Accumulator Com- 
pany, of New York, has been in this city 
for the past few days. M. Faure explained 
the formation of the plates and the essential 
improvements in the system. The lead 
plates or grids are perforated with large 
numbers of holes, the central diameter being 
smaller than the outside. Red oxide of lead 
or litharge is mixed with a solution of sul- 
phuric acid and water of a certain strength, 
and before the red oxide or litharge has 
changed to sulphate of lead the paste is put 
on the plate, filling the hole completely. In 
a short time the paste hardens and the plates 
then are placed in a bath of dilute sulphuric 
acid and water, and formed by the passage 
of the current from a dyramo. The counter 
electromotive force during charging is about 
2.25 volts, of discharging 2.15 volts. If not 
over-charged the plates will last for years 
The oxidizing of the lead support occurs 
only when the active coating is fully charged, 
and if no over-charging (which is shown by 
the evolution of volume of gas), is done 
there can be no disintegration. Just before 
the peroxidizing of the support takes place, 
and the consequent destruction of the plate, 
the counter electromotive force rises to 2.5 
volts. There is, therefore, an increase of } 
volt per cell between the safe and harmful 
amount of charge. If, as is usual, at least 20 
cells are joined in series, there is a difference 
of 5 volts, many times enough to work 
automatic devices to cut the battery out of 
the charging circuit at the right time. 

Boston, Mass., March 29. 

—_->e—_—_- 
Tclephone Rates in Massachusetts, 


A bill to establish rates to be charged for 
the use of telephones in this Commonwealth 
and fixing a penalty for its violation was sub- 
mitted to the committee on mercantile 
affairs by the petitioners. It provides 
that in a territory with a population of less 
than 10,000 not more than $3 a month shall 
be charged for one set or pair of telephones 
rented by the same party, provided they are 
operated within one mile of the central office 
of the exchange, with 50 cents additional for 
each mile. In places of less than 100,000 
population an additional charge of $1 a month 
may be made, and in exchanges serving a 
territory of 100,000 or more, the following 
rates are established : 


Within one-half mile of the central office 
for special wires limited to one subscr.ber, for 
business purposes, $5 per month; for resi- 
dences, $4. For wires limited to two parties 
for business purposes, $4.33 ; for residences, 
$3.33. For wires having four or more sub. 
scribers for business purposes, $3.50 ; and 
for residences, $2.50. Fifty cents per month 
additional to above rates in the territory last 
described may be charged for each additional 
half mile of distance from the central office 
of such exchange. 


Violations of the act are to be punished by 

a fine not exceeding $25 for each offense. 
—— 

The town of Sandy Hill, N. Y., is to 
have the Thomson-Houston electric system 
for lighting their streets, and the work is 
now going forward rapidly, the machinery 
being furnished by the Ball Engine Company 
of Erie, Pa. The engine is a 18x12, and is to 
have a clutch on one wheel so arranged as to 
enable them to use an extended shaft later if 
their business increases. This is a wise pre- 


caution, and saves expense. 
———-- 6 


An interesting invention to the scientific 
world is reported from Paris, being a new 
‘micro telephone push button ” original with 
Dr. C. Heiz. It was used in connection with 
the Paris-Brussels line and is said to contain 
all the essential parts of an ordinary tele- 
phone transmitter and receiver, so arranged 
that a very compact apparatus is secured. 
The receiver consists of an ordinary iron 
diaphragm, behind which is a polarized 
electro magnet, and the transmitter consists 
of a carbon diaphragm against which rest 
seven short carbon pencils, arranged in two 
rows above each other, four in one and three 
in the other row. These pencils are placed 
in a block of carbon perforated with holes at 
an angle, and have therefore a tendency to 
slip forward and make contact with the 
diaphragm, which tendency is assisted by a 
shot placed behind each carbon. Speech, it 





is said, is trausmitted with good results, 











To saw cast iron, rapidly place in a fire, 
and, when red hot, remove and saw quickly 
With but little pressure on the saw. 





Hard polish on the wood work of measur- 
ing instruments may be obtained by using 
best Japan varnish, drying in an oven free 
from dust at 225° Fahr. If the work is re- 
quired to be very smooth, it must be rubbed 
down with fine sand paper, or ground 
pumice stone in water, according to the 
requirements of the work, then put on 
another coat of Japan, and bake as before. 





QUERIES AND ANSWERS. 
To the Editor of Electrical Review : 


a, What would be the E.M.F. of a No. 
2 magneto blasting machine dynamo, run- 
ning 2,000 revolutions per minute? 3’. What 
kind of battery will give enough power to give 
a shock for medical purposes? Would a Bun- 
sen-Lothrop Grenet do it? c. If so, how 
many cells would it require? Woulda battery 
of the above kind run a small 16 candle 
power incandescent lamp? Please answer, 
and oblige, YounG ELeEctTRICcIAN. 

Richmond, Me., March 28, 1887. 

ANSWER :—a@. It depends on the size of 
the armature, the length of wire on it, and 
the strength of the magnets. Perhaps 20 
volts, 

6. One or more Bunsen or Grenets will 
answer. The shock depends as much on the 
winding of the induction coil as on the 
number of cells used. 

c. About 15 gallon Bunsens. Use a low 
resistance lamp of not over 25 volts, 





To the Editor of Electrical Review : 


How many horse power are required to 

run an arc lamp, taking 45 volts, 4 amperes? 
‘ Kark. 

ANSWER:—4 x 45=180 watts. There being 
746 watts to the electrical horse power, there 
would be }$2 or a little less than } horse 
power. As dynamos convert about 90 per 
cent. of power used into current, it would 
require somewhat more than } horse power 
developed by the engine. 





“A. & B.,” Ansonia, ask virtually if a 
wire can be heated by an electric current 
passing through it, 

AnswerR.—Yes. The amount of heat 
which may be developed in any piece of 
metal is governed by: 

ist. The amount of electrical energy 
which is sent through the wire or other form 
of metal, and 

2d. By the resistance which the wire or 
other medium presents to the passuge of the 
electrical energy. 

Hence, the greater the force, and the 
greater the opposition—1n electricity we call 
it resistance—the less current is carried, and 
the more heat is developed, uutil, by using 
fine enough wire, enough current will be 
converted into heat to fuse the wire. 

The difference between the capacity to 
carry a current of electricity is very great 
between various metals and other substances , 
A copper or silver wire of the same size will 
carry a much heavier current than an iron 
one, and one of German silver much less 
than either. 

A moment’s thought will satisfy all the 
queries in the case, when we remember that 
the electric light is but a conversion of one 
form of force into two other forms—electri- 
cal energy into light and heat. A very posi- 
tive answer to the question if a ‘‘ wire fast- 
ened to a dynamo can be made hot” is 
found in the coils of the field of the ma. 
chine, which still show heat, sometimes for 
hours, after the plant is shut down. Heat, 
light, magnetism, are but three different 
forms of the same force. 
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«* The Victorian Government has deci- 
ded to establish a telephone exchange at 
Melbourne. 


«*, Over in California they have found 
out that they can telephone along the lines of 
barbed wire fences. This is fine for gos- 
siping neighbor women. The men now do 
all their jawing about unruly stock and the 
like at long range. This may prevent the 
shootings which have so often disgraced the 
ranchmen as a Class in California.— Virginia 
City (Nev.) Enterprise. 

x Cortland, N. Y., has 88 telephone sub- 
scribers, and is third in size of the exchanges 
under the management of the Empire State 
Telephone Company, Auburn being first and 
Oswego second. ‘Trunk line connections 
from Cortland are to be had with Syracuse, 
Rome, Utica, and with Binghamton, Scran- 
ton, and other points reached by the New 
York and Pennsylvania Telephone Company. 


«*« The Consolidated Telephone Company, 
who have exchanges in Prague, Lemberg, 
Czernowitz, Trieste, and Graz, have arranged 
a service to transmit by telephone to their 
subscribers any telegraphic messages arriv- 
ing at the head offices. The system works 
well, and is becoming popular. Such a 
plan has long been working in this country, 
but seems to have just come to the Aus- 
trians. 


4» A dispatch from Watertown, Dak., 
says: The Watertown Telephone Company 
completed its organization to-day, with a 
capital of $25,000. It will connect with out- 
side towns, starting off with 75 subscribers. 
The line will be operated inside of 30 days. 
H. R. Pease, president ; W. R. Arnold, vice- 
president ; B. F. Budd, secretary; O. E. 
Dewey, treasurer, and nine directors will 
manage the affairs of the company. 


x» In the case of the American Bell 
Telephone Company against the Pan-Elec- 
tric Telephone Company and others, Judge 
Morris in the United States Circuit Court at 
Baltimore passed an order last week, that the 
defendants be adjudged guilty of contempt 
of the order on injunction issued by the 
court July 19, 1886, and directed that they 
forthwith deposit with the clerk of the court 
all the transmitters and receivers, including 
the boxes which contain them, in accord- 
ance with that order, and that they pay a 
fine of $100 to the complainants. 


»*» The India Rubber and Gutta-Percha Insu 
lating Company, of this city, are manufactur- 
ing at their works, 587 West 24th street, prob- 
ably the largest electric cable ever made. It 
consists of 277 copper conductors, and is being 
specially constructed for the use of the Met- 
ropolitan Telephone Company in its new 
building on Cortlandt street. The cable is 
2} inches in diameter, and 3,000 feet in 
length. It was made under the direct super- 
vision of Mr. W. M. Habirshaw, the general 
manager of the above company. 


«*» The American Bell Telephone Com- 
pany filed two bills of complaint in the Cir- 
cuit Court of the United States for the 
district of Maryland one day last week— 
one against Martin Jordan, Daniel Murray, 
Erasmus Levy and William C. Plummer, of 
Baltimore, and the other against Caleb J. 
Moore, J. Wilson Moore and Daniel P. 
Hollingsworth, of Fallston, Harford county, 
Md., for alleged infringement of the Bell 
telephone patents. The Baltimore parties 
are charged with operating a speaking tele- 
phone on a line connecting No. 60 West 
Fayette street with No. 62 West Fayette 
street, No. 66 West Fayette street, and No. 
39 North street. The charge against the 
Fallston parties is connecting the store of 
Moore Brothers with the residence of either 
of the members of the firm and with the 


residence of Daniel P. Hollingsworth. 
bills are filed by Mr. Charles J. M. Gwinn, | 
counsel of the Chesapeake and Potomac | 


Telephone Company. 


x*, There is oo longer any doubt that Mr. 
Robert 8. Boyd, of Boston, special agent of 
the American Bell Telephone Company, lost 
his life in the Richmond fire, says the Buffalo 
Commercial. The conclusion is reached by 
a remarkable chain of circumstances. 
Messrs. Wm. A. Hovey and Thomas B. 
Doolittle of Boston, both special agents of 
the Telephone Company, have been busily 
investigating the matter, and have made the 
following statement for publication. ‘‘ We 
know positively that Mr. Boyd left Syra- 
cuse for Buffalo on the 2 o’clock Pp. M. 
train on Thursday last. Mr. Timpson, gen- 
eral superintendent of the Empire State Tel- 
ephone Company, accompanied him to the 
train, which reached Buffalo at 7 P.M. Mr. 
Whitaker went on duty as clerk at the 
Richmond at tbat hour. Mr. Nicholson, 
general manager of the Central New York 
Telephone Company, late that afternoon sent 
a telegram to Mr. Boyd at Buffalo, addressed 
to the care of the Bell Telephone Company 
of Buffalo. It reached here after the tele- 
phone office was closed, and the Western 
Union telephoned Mr. Harlow C, Palmer, the 
secretary and treasurer, at his residence, 
asking where the dispatch should be deliv- 
ered. Mr. Palmer instructed them to try the 
Genesee and the Richmond, and if Mr. Boyd 
was found at neither house, to deliver the 
telegram at the telephone office on the fol- 
lowing morning. A messenger boy took 
the telegram to the Genesee and not finding 
Mr. Boyd there, took it to the Richmond, 
where Mr. Whitaker receipted for it at 9.40. 
Mr. Whitaker remembers the circumstance 
by a playful remark he made to the boy, and 
which the boy corroborates. Mr. Boyd must 
have received the telegram almost immedi- 
ately, as he answered it at 10.10 P. mM. from 
the Western Union main office. Had the 
telegram been addressed to Mr. Boyd at the 
Richmond, Mr. Whitaker would have re- 
ceipted for it without looking at his books, 
to see whether Mr. Boyd was in the house, 
but the boy having been instructed to bring 
the telegram back unless he found that Mr. 
Boyd was a guest at one hotel or the other, 
proves that Mr. Whitaker did find his name 
on the register.” 


>: ~ 


A New Electric Railway to be Built in 

Pittsburgh by Detroit Electrical Works. 

Pittsburgh, with all its resources, is woe- 
fully deficient in pleasure resorts. A party 
of Pittsburgh capitalists, consisting of John 
H. McCreery, R. D. McGonigal, John A. 
Caughery, William N. Short, Col. Wm. N. 
Stone, and others, have taken the matter in 
hand and bought a large tract of land at 
Bellevue, a beautiful suburb situated six 
miles below Pittsburgh, on the Alleghany 
River. The village is situated on a high 
bluff about 150 feet above the river. It is 
the purpose of the gentlemen to transform 
this village into a monster pleasure ground. 
It is already within easy access of Pitts- 
burgh by rail, and in addition it is their in- 
tention to establish a line of fast pleasure 
boats, enabling excursionists to reach it by 
rail or water. The excursionists will reach 
the bluff by a powerful hydraulic hft now 
being erected by them. Once on the bluff 
the excursion and picnic grounds will be 
reached by an electric railway. 

A committee appointed by the above 
named company carefully investigated the 
merits of all the different electric railway 
systems now in use, and unanimously de- 
cided that the system built by the Detroit 
Electrical Works was the best they had 
seen. 

Frank E. Fisher, manager of the Detroit 
Electrical Works, has just returned from 
Pittsburgh, having obtained the contract to 
build and equip the electric railway there, 
which will cost between $15,000 and $20,000. 
——_—_eq@peo——_— 


— At Huntsville, Ala., Mr. Geo. Haw- 
king has organized an electric light company. 
The capital stock is $20,000. 
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Interview With Alexander Graham Bell. 


Mr. A. G. Bell delivered a lecture at Cor- 
nell University recently, and spent Monday 
and Tuesday with his sister, Mrs. Ballachey, 
at Brantford, Canada. Arriving in Roches- 
ter, N. Y., he was interviewed by a reporter 
of the Union. That town was at one time 
the residence of the Bells, and is where the 
telephone was invented. It is called the 
‘*Telephone Town” because of this fact. 
The first experiment in real lines was made 
in Brantford, over the Dominion Telegraph 
Company’s wires. Mr. Bell says that he 
used all the stove-pipe wire in Brantford to 
connect his house with the telegraph wires. 
The invention was successfully demonstrated 
and on January 20, 1876, a patent was sworn 
to, which was granted by the American 
government on March 7th of the same year. 
The next patent obtained by Mr. Bell was on 
January 25, 1877. 

‘“‘Under what patent are the telephones 
now in use, Mr. Bell ?” asked the reporter. 

‘‘Under my first patent. Soon after this 
was granted I organized a company in 
Boston, which is the same one in existence 
to-day.” 

‘“What is the object of your visit to 
Rochester ?” 

‘We came here to inspect the school for 
the deaf and dumb, of which we have heard 
so much and which we have never seen. 
We are told that it has an admirable system 
in practice, which excels that of any other 
institution in the city. We wish to learn the 
details of the system and we are greatly in- 
terested in these institutions. We attended 
the rendition of the Merchant of Venice by 
Bandman at the Grand Opera House last 
night. Mr. Bandman,” said Mr. Bell, Sr., 
‘‘was my pupil at London, Eng., and I take 
great pride in him.” 

* T presume you know that the Bell Tele- 
phone Company is having a little trouble 
with its Rochester subscribers?” the re- 
porter asked Mr. Bell. 

Said Mr. Bell: ‘I do not know anything 
about the business of the company, as I pay 
no attention to it. I think that its position 
in this case is right. [see no other equitable 
plan than to charge so much per message. 
Perhaps a charge of 10 cents for a conversa- 
tion is too high. That phase of the question 
I will not discuss. But I do maintain that 
the principle of making a pro rata charge is 
correct. The telephone business is unlike 
other enterprises, in the fact that as its busi- 
ness grows its expenses become greater. A 
wholesale business will cost less in propor- 
tion than a retail business. But with tele- 
phone companies the case is different. For 
instance: I operate an exchange of fifty 
subscribers. It is augmented to one hundred 
patrons. Is it not a fact that each individual 
subscriber will use his instrument more when 
there are twice the number of ’phones ? 
This, of course, entails a greater expense on 
the company, and I think it is but right that 
subscribers who use their instruments most 
should pay most. The stock broker or any 
business man who uses his instrument con- 
tinually during the day, sbould be required 
to pay more than the person who uses it 
but occasionally. I could talk for hours on 
this subject, but I am afraid your readers 
would become tired. In a few places tele- 
phone meters, on the same principle as gas 
meters, have been used. But Ido not think 
they will come into general use.” 


The conversation turned again on tele- 
phones. , 

‘My opinion is that the suits which the 
Government at Washington is heaping on 
the Bell Telephone Company are all farces. 
Iam the proper perscn against whom suit 
should be begun. If there has been any 
fraud committed I am directly chargeable 
with it. The Bell Telephone Company is an 
innocent holder of the patent and is not re- 
sponsible for any frauds alleged to have been 
committed. If any fraud was perpetrated 
in the application for the patent I should be 
tried and convicted for it and sent to prison. 
The first suit which was begun against our 
company by the Government was in Mem- 
phis, Tenn. This action was non-suited 





owing to the formality which the Govern 
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ment’s attorneys omitted in not first sub. 
mitting the matter to the Interior Depart- 
ment. The next action was in the 
State of Ohio, and was thrown out, 
In New Orleans, the home of the Pan. 
Electric people, a ease was decided favor. 
ably to us. Every court that has con. 
sidered this litigation has made a decision in 
our favor. 1 have never been sued per. 
sonally, the Government always preferring 
to harass the company. A suit has been 
commenced against the company in Boston, 
the outcome of which I have no doubt will 
be in our favor. The evidence in the suit 
before the United States Supreme Court, in 
which the argument has just been con- 
cluded, was very voluminous, and consisted 
of 20,000 printed pages. Over $10,000,000 
are invested in the telephone interest of this 
country on the strength of my patent. There 
is no consistency in the Government’s prose- 
cutions for illegality of patents against me, 
and I do not hesitate to say so.” 

“Your residence was burned at Washing- 
ton recently?” 

‘Yes, about six weeks ago. More damage 
was done by water than by fire, and the loss 
can be repaired. Iam temporarily residing 
on Rhode Island avenue. I see the news- 
papers are publishing the statement that my 
extensive library was entirely destroyed. 
Will you please say, for the benefit of those 
who know the value of my collection of 
books, that it was only slightly damaged? 
I have received numerous letters from friends 
inquiring about the loss, which is not as great 
as it is generally supposed to be.” 





=e 
Something About the Electrical Subway. 

Mr. William McMahon, of Rahway, N. J., 
has brought suit against Maurice B. Flynn, 
Judge William H. Kelly, the Consolidated 
Telegraph and Electrical Subway Company, 
and the American Insulated Conduit Cum- 
pany. He says that he made a contract 
with Flynn and Judge Kelly, June 10, 1886, 
by which he was to receive $150,000 in 
stock of the subway company, to which was 
granted valuable concessions by the Subway 
Commissioners of this city. The stock was 
never delivered, and McMahon asks the 
court to award him $150,000, with interest 
from Sept. 15, 1886. 

In the testimony taken before U. 8. Com- 
missioner Shields, Mr. McMahon said he 
had arranged with Flynn and others to go in 
with them, turn over his patents and those 
he had purchased from Stephen D. Field 
and F. B. Ray, and receive a share of the 
stock of the new company. “I wanted it 
decided how muc! I was to receive for my 
work,” testified Mr. McMahon, ‘‘and an in- 
terview with Flynn was arranged for that 
object, Judge Kelly being present. I was 
offered $60,000 in stock and $5,000 cash, but 


declined. Flynn said he would give me a 
call on the stock, but I said it was not 


listed, and wouldn’t take that. Afterwards 
he asked Senator Ecclesine to prepare a con- 
tract, and Judge Kelly was to draw up 
another. When we met again the Judge's 
form was objected to, and finally that of 
Senator Ecclesine was accepted. Judge 
Kelly, Flynn and myself signed the contract 
and Mr. Ecclesine witnessed it. Judge 
Kelly said he was authorized to sign for the 
Dorsett Company, as he had a power of 
attorney from them. There was only one 
copy of the contract, and it was given to 
Mr. Ecclesine as custodian, and he placed 
the document in the envelope in my presence 
and sealed it with his ring.” 

An envelope was identified by Mr. Me- 
Mahon as the one holding the contract, 
which was only to be opened by consent of 
all parties. In further explanation the com- 
plainant said: ‘‘I told Flynn I thought 
$3,000,000 capital too small for the com- 
pany, and it ought to be $5,000,000. It had 
been arranged that I should receive $250,000 
of stock, but Flynn said if the capital of 
the company he had organized remained 
$3,000,000 I was to receive $150,000 in stock 
instead of $250,000. At an interview at the 
Astor House Flynn said he could control 
the Dorsett system for New York and als0 
use their material for sewer pipe. 
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Cables to Help Them Oat of the Dif- 

ficulty. 

Mr. J. W. Tillinghast, of Buffalo, N. Y., 
who is connected with the Western Union 
Company, has sent the suggestions pub- 
lished below to the Mayor of Buffalo. The 
fecling against overhead wires is very strong 
there at the present time, owing to the ob- 
siruction the wires are said to have been to 
the firemen in handling their ladders at the 
recent Richmond Hotel fire. Mr. Tillinghast’s 
letter suggests ano increase of cables on 
higher poles, as the quickest means to get rid 
of the great number of wires, and is as fol- 
lows: 

LETTER TO THE MAYOR. 
Hon. Philip Becker, Mayor of the City of 
Buffale. 

DEAR Srr: Allow me to suggest what I 
consider to be the most practical plan for 
speedily removing the existing danger to life 
and property, due to the enormous growth 
of elecirical wires on our principa) thor- 
oughfares. 

1 desire that it shall be distinctly under- 
stood that I make the suggestion solely in 
my capacity as a citizen; that the telegraph 
company which I represent in this city has 
not been consulted in regard to the plan, and 
that Ihave neither asked for, nor received 
any instructions or authority in regard to it. 

‘All reasonable men must concede that it is 
vitally important to the commercial and in- 
dustrial interests of the community to have 
uninterrupted telegraphic and _ telephonic 
communication within and without the city. 

That the time will come when the wires 
can be buried in a practical manner satisfac- 
tory to all parties, [ verily believe ; but there 
are difficulties yet to be overcome, and it is 
likely that a considerable period may elapse 
before this much to be desired result is 
reached 

In the meantime I suggest for the con- 
sideration of all interested the following: 

In all streets or portions of streets where 
electrical wires are carried on pole supports 
in large numbers, and where such poles and 
wires are fronting buildings of more than 
two stories in height, the various companies 
shall be required to erect and maintain cedar 
or pine poles of sufficient strength for the 
purposes required and not less than fifty feet 
high from the street level. This height to 
be increased in all cases where the height of 
adjacent buildings demands a longer pole. 

That one cross-arm only shall be permitted 
upon each pole, to be placed at the top. 

That all electrical conductors required on 
such routes shall be carried in cables sup- 
ported upon said cross-arms. 

That the number of cables supported by 
one pole or set of poles shall not exceed 
eight. 

That a commission consisting of the chief 
engineer of the fire department, the city 
engineer and a member of the board of fire 
underwriters shall be clothed with authority 
to prescribe aud regulate the length and size 
of all poles to be erected or maintained under 
this plan. 

The above is a hastily sketched plan which 
I believe can be speedily carried out and 
which will remove completely the dangerous 
character of the overhead work. 

These poles may be from 50 to 100 feet 
high, according to the requirements of the 
case, and thus the wires would be removed 
toa height amply sufficient to prevent any 
ditficuliy whatever in cases of fire. 

It seems to me that it is preferable to adopt 
such a system until the problem of under- 
ground work is clearly defined. 

That we remove thereby the dangerous 
element now causing so much anxiety, and 
also avoid the expense and annoyance at- 
tending underground work of an experi- 
mental nature requiring the frequent and 
vexatious opening of streets, ete. 

Let the cities now engaged therein solve 
the problem of successfully burying the 
wires and then we can act with full knowl- 
edge. Yours truly, 

J. W. TILLINGHAST. 

Burra.o, March 19. 

—_——_-aar—_———— 
Barbed Wire Telephone Line. 


The favorite telephone line of N. D. 
Rideout, between Marysville and Sacra- 
mento, says the Marysville Appeal, has been 
in bad working order since the late rain, and 
a few days since J. D. Cushin and assistants 
were sent down the line. They got as far 
as Bear river, where it was found that over 
half a mile of the wire was missing ata 
point in the bed of the stream. Knowing 
that the use of the line was desired at once, 
and having no time to come to Marysville to 
secure wire, he thought to try a novel means. 
He dragged the ends of a barbed wire fence 


_near the railroad track and attached them to 


it. Upon returning to Marysville in the 
afternoon he asked the employes at the bank 
how the wire was working, and they said it 
was doing fine. When he informed them 
that their message was passing over a half- 
mile of barbed wire it caused a look of 
wonder to come over their faces. This is 


the first feat of the kind which has been re- 
corded. 





Telephonic and Telegraphic Communica- 
tion in India, 

The telephone has proved a great success 
in India, and the company which introduced 
this popular instrument has managed to 
start other local telephone companies, which 
have, in their turn, built up the nucleus of 
a sound business. The early days of tele- 
phony have not been “ plain sailing,” as the 
Government of India have opposed the erec- 
tion of telephone lines, and still interfere 
with the development of telephonic commu- 
nication, on grounds somewhat similar to 
those taken up by the English post-office 
The Indian telegraphs are under a Govern- 
mest department, who jealously guard their 
rights, forbidding all private lines except 
those erected by themselves, for which a 
rent is charged, so that, at the present time 
there are no telephones to districts outlying 
the large towns. It is proposed to run a tel- 
ephone line for a distance of eighty miles 
along the line of pipes and conduits which 
will bring the water supply of Bombay from 
the artificial lake now under construction at 
Sansa, so as to place all the valve houses in 
communication with the engineer’s office in 
the city. The telephone interests are con- 
trolled throughout the Indian Empire by the 
Oriental Telephone Company, who have 
started subsidiary companies in Bombay, 
Calcutta, Madras, and Kurrachee. The 
Bombay Telephone Company, which may 
be taken as representative, commenced oper- 
ations about four years ago, and has 350 sub- 
scribers, who pay different subscriptions ; 
that for merchants, banks, and mills, being 
£15; for shopkeepers, £12; and for private 
use, £7 15s. per annum. There are also 
eight call boxes, on the exchange system, for 
which the charge for each conversation is 
two annas, or about 2}d., taking the exchange 
at 1s. 6d. for the rupee. The police and fire 
stations are also in communication, and all 
the exchanges are open day and night, Sun- 
days included. The system employed is 
the Blake transmitter and Gower-Bell tele- 
phone, with magneto call bells instead of 
batteries, which would require constant at- 
tention in the hot season. The wires are 
principally of phosphor bronze, 17 B.W.G., 
as iron is found to decay; they are run on 
insulators supported by brackets, which are 
fixed to the walls of the houses, at a suffi- 
cient height from the street to allow of a loaded 
elephant passing under. This plan was ne- 
cessitated on account of the flimsy character 
of the roofs, which would not bear a pole 
and wires. The lines within the native town 
have to be watched by a patrol, whose duty 
is to remove obstructions, as the wires offer 
advantages for drying clothes which the 
people appreciate, and in spite of constant 
inspection, at times the working is stopped 
by similar obstacles. Earth returns are used 
throughout the system, and appear to be sat- 
isfactory ; there is little induction or leakage. 
At Rangoon, however, it was found impos- 
sible to converse until fluid insulators were 
employed, to prevent the leakage. In Bom- 
bay, female operators attend to the calls, 
whilst boys are employed in the other towns. 
The number of calls at Bombay averages 
thirty-four per subscriber per week ; at Cal- 
cutta they are twenty per week, and the dif- 
ference is accounted for by the greater num- 
ber of native subscribers at the former city, 
who use the telephone on every possible oc- 
casion, and it is principally for them that the 
night service is maintained. The excessive 
talkativeness of the natives is supposed to be 
the reason why the Government object to the 
introduction of the telephone in the depart- 
mental offices, although, in a large city like 
Bombay, much time and expense would be 
saved by easier intercommunication. Kil- 
lingworth Hedges, in London Jndustries, 
says: Telegraphic messages are transmitted 
in India at rates which are cheap, if we con- 
sider the enormous distances. There are 
three methods of sending Indian telegrams. 
First, those marked ‘‘ Deferred,” which are 
messages tendered for transmission at the 
convenience of the telegraph department, but 
to be delivered at its destination early on the 
following morning. For this class the charge 
is eight annas (9d.) for eight words or less, 
with one anna for each additional word, the 





—— “= 
address being in all cases free. ‘‘ Ordinary” | 


messages cost double the above rate, and 


there is another description termed ‘‘ Urgent | 


messages,” which are tendered for immediate 
transmission with priority over the ‘‘ ordi- 
nary” kind, and for this privilege they are 
charged double, or at the rate of eight words 
for two rupees (3s). There was formerly 
a “local tariff,” but this has been abandoned, 
so that it costs the same to wire from one 
part of a town to another as to the other end 
of India. Money orders can also be sent by 
telegram, and are paid at all post-oilices, a 
commission being charged, according to the 
sum forwarded. 





Gravity Burglar Alarm, 


There kas been quite an increase of late 
years in the demand for electrical protection 
from burglars, and as a result enterprising 
electrical houses have reaped a substantial 
benefit. Among these none has been the 
recipient of a more gratifying trade thaa the 
Electrical Supply Company of 17 Dey street 
this city, one of whose gravity burglar 
alarms of six drops is shown on this page. 
The claim of the company that this instru- 
ment is neat, reliable and perfect working 
would seem borne out by the fact of the de- 
mand for it among electrical workers and 
house builders. It has no complicated com- 
bination of springs to get out of order. Re- 
lying entirely upon gravity for its action, once 
a current is sent through the coils the drop 
must fall. The *‘ throw back” raised to re- 
place the drops in position must come back 
of its own weight. These instruments are 
arranged for continuousand momentary ring, 
and for battery and silent test, and are put 
up in finely finished cases of different design 
and the mountings nickel plated. 





Pe 


The Editor Wanted to be Sure of His 
Ground, 
To the Editor of Electrical Review: 


Enclosed paragraph (just clipped from a 
newspaper entitled the New York Saturday 
Night, of 12th instant), appears in exactly the 
same form in the ‘ First Book of Natural 
Philosophy andAstronomy,” published about 
twenty years ago, but still in daily use in 
every school in the United States. 

If the New York Saturday Nighi intends 
to continue publishing matter which should 
be handled only by electrical journals, let it 
give us information of the present day, and 
not clippings from school books twenty years 
old. Doubless its next issue will inform us 
of the successful laying of the Anglo- 
American cable. J. BAKER. 

Livingston, Ala., Feb. 17, 1887. 


——_ > --_—_ 


* * If Dr. W. Leigh Burton (not Barton 
as recently appeared in a communication) 
can solve the problem of furnishing safe 
heating apparatus for railway trains, he will 
be entitled to the gratitude of the entire 
civilized world. Electricity is the power 
that Dr. Burton proposes to control for this 
purpose, 
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.... The Polar Telegraph Company was 
incorporated March 18, to build and operate 
a system of telegraph lines in Minnesota, 
other States and Territories and Canada. 
Principal place of business, Minneapolis. 
Capital stock, $1,000,000. Incorporators: 
Henry E. Fletcher, Preston King, Albert C. 
Loring, William H. Dunwoody, William H. 
Eustis, Minneapolis. President, Henry E. 
Fletcher. 

.... A gang of linemen employed by the 
French Cable Company went over the route 
of the American Union lines, now part of 
the Western Union system, between New 
York and Boston last week, cutting two of 
those wires at every place where they have 
been run into the Western Union offices. 
The French Cable Company has opened test 
offices along the route and will, it is under- 
stood, soon arrange to compete with the 
Western Union for the local cable business. 
The trouble between the companies grew out 
of the French company’s withdrawal. from 
the cable pool. The French Cable Company 
claim two wires from New York to their 
Cape Cod oftice. 

.... From a parliamentary paper, just 
issued it is shown that the gross amount re- 
ceived and expended on account of post 
office telegraphs during the year ending 
March 31, 1886, was £1,832,401, showing a 
balance of expenditure over receipts of 
£45,137. The chief item of receipt is £1,- 
974,852, the gross amount received by the 
office in respect of telegraphic messages, 
rentals of private and special wires, which 
has to be reduced by £229,796 paid to sub- 
marine telegraph companies and moneys re- 
funded. The chief item of expenditure is 
£1,783,104 expended by the office in respect 
of salaries, rent and maintenance. The 
balance already mentioned by no means 
shows the real excess of expenditures over 
receipts, for a sum of £326,417 has to be 
added as one year’s interest on the £10,380,- 
571 of securities, and this makes the de- 
ficiency for the year £371,554, which may be 
compared with £362,767 of the previous 
year. Altogether the deficiency from the 
beginning of 1872 to March 31, 1886, has 
been £2,553,009. The only year when any- 
thiog like a balance occurred was in 1881, 
when the deficiency was only £984. This 
increased next year to £112,524, and has 
one on rising (with a very coasiderable leap 
between 1883 and 1884) until the present 
year, which is the highest of all. 

——_-gpe—___—_ 

Western Union Officials in the West. 

An inspection party of Western Union 
Telegraph Company officers were in Topeka 
recently, says the Capital. The party con- 
sisted of Colonel R. C. Clowry, vice-president 
and general superintendent of Chicago ; J. J 
Dickey, district superintendent at Omaha; 
F. H. Stubbs, district superintendent at 
Chicago; M. ©. Bristol, superintendent of 
construction of Chicago ; Sol. Palmer, super- 
intendent of construction of St. Louis, and 
C. W. Hammond, superintendent of the 
Missouri Pacific Telegraph. They were 
traveling in the directors’ special car, and 
examined the Topeka office and found every- 
thing in first class shape under the manage- 
mentof Mr. 8. J. Bear. Arrangements were 
completed for moving the office to new quar- 
ters which places it on the first floor. 

The company has lately introduced the 
Wheatstone automatic system of sending and 
receiving messages on all their heavy circuits, 
and it is mainly to inspect the workings of 
this system that the party was on its present 


trip. Said Colonel Clowry to a reporter : 
‘“We can send and receive messages at least 
three times as fast by this system as we can 
by the Morse system. A larger force is re- 
quired to operate it, but ina push of business 
it isa decided improvement over the Morse.” 

The party left at 3 o’clock for Atchison. 
and afterwards visited St. Joseph and Owaha 











ELECTRICAL REVIEW 





April 2, 1887 



























































































































** The State of Texas, which is about 
completing its new capitol, will cover it with 
copper, using about 800 squares. 


* * The Davey domestic motor is now 
employed in some private houses in Paris for 
electric lighting, the current from the dy- 
namo being directly used for feeding the 
lamps. So far, the motor has given entire 
satisfaction, the light being steady and the 
attendance very trifling. 


* * In order to obtain a larger vertical 
angle of illumination from the arc electric 
lights used for light-house purposes Sir 
James Douglass has introduced a fluted 
carbon. This prevents the formation of a 
crater, and it is stated, gives a steadier and 
more uniformly distributed light. 


* * In view of the great importance which 
torpedoes have assumed as a feature of 
modern naval warfare, special interest will 
attach to an article in the April Scribner's, by 
Lieutenant W. 8S. Hughes, of the Navy, in 
which he describes, for the first time in 
popular form, the recent remarkable develop- 
ment of torpedoes and torpedo boats de- 
signed for aggressive use, and the present 
status of this important branch of naval 
science. The article will be very copiously 
illustrated. 

->_>e- —- 
Reorganization of the Schuyler Electric 
Manufacturing Company. 

At the meeting of incorporators of the 
Schuyler Electric Manufacturing Company, 
held on Thursday last, says the Hartford 
Times, a board of directors, consisting of 
Charles L. Buckingham, of the Western Union 
Telegraph Company, New York; John Byrne, 
of the Chesapeake and Ohio Railroad, New 
York; H. M, Pierson, of Brooklyn, New 
York; 8. E. Elmore, of Hartford; C. N. 
Wayland, treasurer of the Holmes, Booth & 
Haydens Company, Waterbury; the Hon. 
Frederick Fosdick, treasurer of the Fitch- 
burg Steam Engine Company, and mayor of 
Fitchburg, Mass.; and Charles E. Dustin, 
of Hartford, was chosen for the ensuing 
year. Mr. E. Henry Hyde, Jr., of Hartford, 
was also chosen by the stockholders treasurer 
of the company, it, however, being under- 
stood that this was to be temporary, to enable 
a certain other prominent gentleman to per- 
fect his arrangements for accepting the 
office. 

The stockholders expressed themselves as 
well pleased with the progress of the busi- 
ness, and with the hard work done by Mr. 
Dustin and the advisory committee ap- 
pointed by the creditors since the time of the 
Bartholomew troubles. The Hon. Frederick 
Fosdick, as one of the advisory committee, 
spoke at length regarding the condition of 
affairs, and expressed himself as satisfied 
that the future of the company would un- 
doubtedly be great, and that the stockholders 
of the old company, who were now by agree- 
ment and by the act of the Legislature in- 
corporators of the new corporation, would 
receive the full amount of their stock, as the 
company had made most important progress 
in electrical apparatus, and more orders were 
coming to it than it could possibly take care 
of at this time. There scems to be prac- 
tically no limit to the business, and as the 
company manufactures everything pertain- 
ing to the work in its own factory and under 
its own patents, paying royalty to no one, 
the prospects are most flattering. 

At a meeting of the directors, held after 
the stockholders’ meeting, Mr. Charles E. 
Dustin was unanimously chosen president, 
and Mr. C. H. Sewall, of New York, secre- 
tary. 

We congratulate the officers of the Schuy- 
ler Company on having so successfully 
worked this matter through and under such 
annoying conditions, 


Another Central Station in Boston. 

The Edison Electric Illuminating Company, 
of Boston, has just secured a piece of property 
representing upwards of 6,000 square feet 
in the north end of Boston, running through 
upon two sides of a block, for the establish- 
ment of avother large central station for the 
supplying of electric light and power. The 
cash for this property was paid down Satur- 
day, March 19th, and the plans for the 
station are already being prepared and the 
work will be commenced at once. The 
principal station at Head place, off Boylston 
street, is rapidly approaching completion; 
and preparations are now being made to run a 
portion of the new 400light dynamos and the 
153x15 Armington & Sims engines in order 
to supply the present lighting system from 
this building and enable the tearing out of 
the machines in the adjoining premises now 
occupied by the oldstation. It is intended at 
once to reconstruct this building into a fire- 
proof boiler house, which will contain 14 single 
return steel tubular boilers which will ll be 














Fig. 1.—PLAIN PENDANT BURNER. 


set with Jarvis settings, and a 2,000 horse 
power stack will also be erected in addition 
to the 600 horse power stack already in use. 
The company, since the first of the year, bas 
installed over 2,000 Edison lamps, making a 
total of upwards of 7,000 lamps connected 
since the inception of the station a little over 
ayearago. It is at present running over 45 
Sprague electric motors; and it is intended 
in the new station in the north of Boston to 
take up the question of the electric trans- 
mission of power on a much larger scale 
than is done in the present station, as this is 
in a manufacturing district where much 
more demand is made for power than in the 
first district, in which the number of motors 
is being rapidly increased. 

The underground system is three-fourths 
completed, and a small section of it already 
connected to the station; and the balance 
will be started upon at once. Upon the 
completion of this the lights upon the present 
overhead system will be transferred to the 
underground, and the overhead system 
eventually taken down. 

The four dynamos and six engines are all 
set in place; aud, within the next week, 
eight other 400 ampere machines will also be 
set up. The ultimate capacity of this station 
is to be twenty 154x15 Armington & Sims 
engines, and 40 No. 20 dynamos, which will 
give an ultimate capacit¥ to the station of 





40,000 Edison lamps. 


Electric Gas-Lighting Burners, 

In point of convenienc» no branch of 
electrical work is more appreciated than that 
of electric gas lighting burners and appa- 
ratus. We all have experienced the annoyance 
and aggravation of hunting around in the 
dark for a match, and when found, stumbled 
over chairs and tables to the burner, before a 
permanent light could be secured. When 
there is added to this the fact that at critical 
moments the match-safe often proved to be 
empty, it is not difficult to realize the many 
and various annoyances that were constantly 
to be met with. But now there is a change. 
Electricity has again furnished the means for 
making this change, and one of the earliest 
workers—away back in 1853—in this field was 
Mr. A. L. Bogart, of 22 Union Square, New 
York, whose name is most widely known in 
connection with the numerous improvements 
that bave from time to time been made since 
first the idea was practically developed. In 
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Fic. 3.—BARTHOLDI AUTOMATIC. 


Mr. Bogart’s establishment on Union Square 
are to be seen not only all the styles and im- 
provements in electric gas-lighting apparatus, 
but numereous complete and efficient combi- 
nations to prevent burglaries and bouse- 
breaking have been perfected, by which the 
opening of a door, etc., will not only ring an 





Fic. 2.—Hori1zontaL PENDANT 
BURNER. 


alarm, but will also light any number of gas 
jets desired, bringing the burglar face to face 
with his greatest enemy, that of light. 

The most satisfactory achievement reached 
by Mr. Bogart is the perfection attained, 
electrically and mechanically, in his Bar- 
tholdi automatic burner, which we illustrate. 
Its use for halls, cellars, bed-rooms, etc., is 
constantly increasing, and its construction is 
such that it is impossible to have the gas 
escape after the light has been extinguished. 
This automatic burner is very neat and com- 
pact, and is in every way apparently a perfect 
appliance. Other kinds and styles are illus- 
trated, such as the pendant, the ratchet and 
the imitation candle, all of which are manu- 
factured under patents owned by Mr. Bogart. 

In the cut-offs, which are shown, a simple 
and easy method has been devised for quickly 
and easily locating trouble, should any oc 
cur; and, instead of having to examine all 
the burners and points of probable danger, 
the section or floor is located, and all other 
departments assume their usual functions 
undisturbed. This has proven a great con- 
venience where large buildings have been 
fitted up with these improvements. 

—_——__agp>e—___ 


The students of the Sibley College, of 
Cornel University, have commenced the 
publication of a monthly, named The Crank. 
It is intended to represent the interests of the 
mechanical and electrical engineers, and the 
first issue, in March, was a very creditable 
number. 





PERSONAL NOTES. 





Mr. J. F. Morrison, of Baltimore, and Mr- 
A. J. DeCamp, of Philadelphia, were New 
York visitors the past week. Both gentle- 
men expressed themselves pleased with the 
outlook for electric lighting this year. 





Mr. Herbert N. Fenner, of Providence, 
the manufacturer of braiding machinery, 
used by all manufacturers of covered wire, 
has been nominated on the Republican ticket 
for Representative in the Rhode Island 
Legislature. He should be elected by a large 
majority. ; 





Mr. Gardiner Sims, the handsome engine 
manufacturer, will soon be married to Miss 
Laura Brayton, of Providence, the youngest 
daughter of the late Lodowick Brayton. 
The groom will be warmly congratulated by 
his married friends—and the forsaken bache- 
lor fraternity, of which he was a shining 
member, will mourn his departure, 





There is much public interest taken in the 
work of Mr. Stephen D. Field on his elec- 
tric motor at Yonkers, N. Y. Mr. Field is 
an earnest and well-informed electrician, not 
given to any clap-trap methods or schemes, 
and is deserving of a great deal of praise for 
the numerous ingenious electrical appliances 
he has brought out in the past. It is very 
likely, however, that his motor system will 
eclipse all former work. 


Mr. C. J. H. Woodbury, second vice-presi- 
dent of the Boston Manufacturers’ Mutual 
Fire Insurance Company, was a New York 
visitor last week. It was not very long since, 
in a case where Mr. Woodbury was called to 
give expert scientific testimony, that his 
definition of a certain force in hydro-dynam- 
ics was found to be different from the popu- 
lar one in a standard dictionary. The judge 
naturally felt disposed to side with the 
dictionary, until Mr. Woodbury had brought 
into court standard scientific works in Eng- 
lish, French and German languages and 
proved conclusively that he was correct. 
Still, the able young scientist admits that for 
a moment he felt that he appeared to a dis- 
advantage. 








One of the most thoroughly well occupied 
members of the telegraphic fraternity, is 
Mr. Chas. Selden, of Baltimore. His re- 
sponsible duties as superintendent of the 
entire telegraph system of the B. & O. Ry. 
Co., general superintendent of the B. & O. 
Telegraph Company, and expert electrician 
to pass on all electrical schemes submitted to 
the railway company, would seem work 
enough for one man, but was not sufficient 
to interfere with his invention of the sex- 
tuple telegraph, nor with his taking a lead- 
ing part in working out a new telephone. 
Just now he is engaged with Belgian elcctri- 
cians on important electrical work. Mr. 
Selden is an old friend of Edison and Gilli- 
land, and these three comprise a trinity of 
electrical information unexcel!ed in practical 
application—strong representatives of the 
telegraph, electric light and telephone. 





A Bridgeport electrical man, after his day 
labors among wire consumers, occasion- 
ally visits the theater in the evening. In 
Providence he found his view of the stage 
shut off by a large six footer immediately in 
front, who apparently appreciated the situa- 
tion and continually kept moving his head, 
to more effectually frustrate all attempts of 


the Bridgeporter to follow the play. An in- 
tense longing for revenge crept into the heart 
of the victim. The six footer’s silk hat was 
evidently beneath his chair; and sudden 
sight of it brought a gleamful glitter into 
the Bridgeporter’s eyes. He first gently rub- 
bed the gloss the wrong way with the toe of 
his boot, and then, as his view was again 
shut off, his indignation overcame him, and he 
ground his heels into the hat, he crushed it 
mercilessly, gloated over its battered appear- 
ance, and chuckled and enjoyed himself. 
The play, he discovered, was svon to end, 
and he thought it wise to leave early. He 
reached for his hat. ‘‘I could swear I put 
it under this seat—where is it? Under the 
next one? No. Where the d——” Oh, 
horrors! It was his own hat he had ruined. 
* * * * The first customer to et an 


adjoining hat store the next morning was 





be gentleman from Bridgeport, 











wT aS Ww 


— "ZT we we 


= SS: =.LlUlUCDl Tr Or 


ad 


i i ld 


— eG ee 


owoerws. , wurst ewe we ore HY 


—_- - * 





April 2, 1887 


HLECTRICAL REVIEW 








Electricity on the Suez Canal. 


According to a recent bulletin issued by 
the Suez Canal Company, vessels are now 
allowed to pass the canal at vight under the 
same regulations as have hitherto been in 
force for the day passage, provided they are 
supplied with an electric projector, placed in 
front of the vessel as near as possible to the 
surface of the water, and able to illuminate 
the canal for a distance of 1200 m. in front, 
and with an electric lamp and shade sus- 
pended above the bridge, illuminating a 
circle of about 100 m. radius. No special 
type of apparatus is prescribed, but the 
officials of the company will judge in each 
case whether the engine, dynamo, lamps, 
and all the fittings can be fairly considered 
io comply with the requirements of the 
company. 





a 
The Ide Engine in Demand. 

The Foundry and Machine Department of 
Harrisburg, Pa., have just shipped the follow- 
ing Ide Automatic Engines: One 400 horse 
power engine to the Union Lime and Cement 
Co, Louisville, Ky.; one 40 horse power en- 
gine to the American Tube & Iron Co., of 
Middletown, Pa ; one 80 horse power to 
Brandt & Manning of Mount Joy,Pa.; one 50 
horse power to Armstrong & Co. of Lock 
Haven, Pa ; one 25 horse power to Seyfert 
& Co , of Reading, Pa. ; one 25 horse power, to 
C.B. Brelsford & Co.,of Harrisburg, Pa., also 
boiler to the same party ; one 25 horse power 
engine and boiler tu T. N. Hostetter, of 
Florin, Pa.; one 25 horse power engine to C. 
& H. Russel, of Pen Yan, N. Y.; one 50 
horse power engine to the McHose Fire 
Brick Works of Reading, Pa. They also 
shipped last week to the United States Elec- 
tric Light Co., at Washington City, five 100 
horse power steel return tubular boilers, and 
will ship the coming week one 100 horse power 
Ide engine to Green & Wood of New Bed- 
ford, Mass., also two 70 horse power engines 
and steel return tubular boilers and complete 
power plant to the Excelsior Electric Eight 
Co., of Harrisburg. Boilers furnished in 
connection with engives have all been set 
with the Whitmeyer patent dirt burning 
furnace, also three 50 horse power locomotive 
fire-box boilers for the Pulaski Iron Co., of 
Virginia. The City Water Works boilers of 
Harrisburg have also been provided with the 
Whitmeyer patent furnace. 

o_o 








—— Wn. S. Frear, secretary of the Brush 
Electric Light Company of Buffalo, writes to 
the Courter of that city, that his company 
stands ready, and have so stood, to adopt 
any feasible or practical mode or method for 
putting their wires underground. Time 
and money have been spent by them experi- 
menting and investigating in this matter, and 
if a conduit can be constructed in which elec- 
tric light wires can be operated it will be 
adopted without delay. It is the hope of 
the board that the device controlled by the 
Associated Conduit Company will answer 
the purpose. A petition is now awaiting the 
action of the common council to lay under- 
ground conduits, and when permission is 
granted, experimental sections will be built 
at the earliest possible moment. 

——__—_~ g@>e—_— 


— The electric light interest opens very 
active for this year. The Westinghouse Ma- 
chine Company has made recent shipments to 
electric light companies as follows: South 
Side Electric Light Company, Pittsburgh, 
Pa., two 150 horse power; Brush Electric 
Light Company, Buffalo, two of 60 horse 
power (twenty-first order), The East End 
Electric Light Companv, Pittsburgh, Pa., 
two 75 horse power (third) ; Hartford Light 
and Power Company, Hartford, Conn., two 
60 horse power ; Jefferson City Electric 
Light Company, Jefferson City, Mo., 60 
horse power ; The Portland Electric Light 
Company, Portland, Oregon, four of 60 
horse power, (seventh) ; Litchfield Electric 
Light Company, Litchfield, Ill., 100 horse 
power ; Cleveland Electric Light Company, 
Cleveland, Ohio, 75 horse power, (seventh); 
Canon City Electric Light Company, Canon 
City, Col., 60 horse power ; Olney Edison 
Electric Light Company, Olney, Ill, 
horse power ; Jenney Electric Light Com- 
pany, Fort Wayne, Ind., three of 15 horse 
power. 


The Eickemeyer Dynamo. 


new Eickemeyer dynamo, gives the follow- 
ing electrical output: 
Size of armature. ...8 in. diameter by 44¢ in. 


Speed of armature...... 1,200 revo. per min. 
8 eee 200 volts } yw 
Am... .<55% 30 f Watts, 6,000. 


Had the machine been so located that more 
power could have been secured, it was pre- 
dicted that the armature would have given a 


current of 300 volts. 
--—-- «pe 


—— The lighting at the central station at 
Milan, Italy, is effected by means of the 
transformers of Zipernowski, Deri, and 
Blathy. The generating machine is of the 


y 


Fie, 4.—Iurrarron CANDLE. 
PENDANT BURNER. 





Fic. 7.—SecrionaL ANNUNOIATOR CUT-OFF. 


type S W, of Ganz & Co., with 20 magnets, 
and giving, therefore, at a speed of 250 
revolutions, 5,000 alternations per minute. 
The current for which the machine was 
built is 55 amperes at an E.M.F. of 1,300 
volts, but for the present only 22 amperes 
are required. The exciting current is 30 
amperes and 100 volts, and is furnished by 
part of the current of the machine being 
converced into a continuous current by 
means of a commutator. Both the main 
current-and the exciting current pass through 
a “compensator,” by the action of which 
the E.M.F. at the terminals of the trans- 
formers is kept constant. The main current 
is conveyed from the central station to the 
Theater Dal Verme by means of a concen- 
tric cable, the distance being 1,260 yards. 
In the theater there are at present three 
transformers of 10 horse power each, by 
which the E.M.F. is reduced to 96 volts. 
eee ee 

* * A practical demonstration of elec- 
tricity as a motive power may now be seen 
at the office of the Cincinnati Artisan, At 
present, however, they are using a motor 
kindly furnished by the Brush Electric Com- 
pany, of that city, which will be exchanged 
in a short time for a Silvey motor which is 
being built for the special requirements of | 





this establishment. 





—— The new government launch, ‘ Lu-| 
A recent test at Yonkers, N. Y., of the Cerne,” lately built for the engineer's depart- | 


ment under the designs of Mr. Gielow, and 
, engined by 10x10 Westinghouse engine, has 
| just made her trial trip very successfully, 
making about 13} knots an hour. 

| — <The Birmingham, Conn., Electric 
Light Works were overrun with rats until 
the superintendent had a happy thought. 
To wires attached to dynamos he fastened 


| bits of meat and scattered them about. The 


rats smelled the meat, nibbled, and—good- 
by, rats. 





Fic. 8.—Gas LigntinG ATTACHMENT 
FOR BuRGLAR ALARMS.—EXTE- 
RIOR VIEW. 
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Fie. 5.—ExTERIOR VIEW OF MAIN 
LinE Cut-oFF. 








Fig, 6. —INTERIOn VIEW. 


—— A stock company has been formed to 
erect an electric light plant at Portsmouth, 
Va. 

—— The use of electric lights in theaters 
has driven paper snow largely off the stage. 
Various substitutes have been tried in Paris, 
and the very best imitation of snow has been 
found to be the scraps and clippings of kid 
left over from cutting out gloves. They float 
in the air, descending with very realistic 
slowness, and they cling visibly to the gar- 
ments of the actors. ‘These clippings are 
furnished by several of the leading glove 
houses of Paris, and cost $2 a sack. 

—— The electric light seems destined to 
play a part in the future in connection with 
colliery works, and if, by so doing, any pro- 
portion of the explosions can be avoided and 
lives saved, the promoters of this particular 
application may be congratulated. The 
Gulcher Electric Light and Power Company 
have recently erected an installation of sixty- 
five 16 candle power Swan lamps at the 
Standard Colliery, Yorkshire. Thirty of these 
lamps are for underground use. The cable 
ends at the bottom of the pit in a slate ter- 
minal box, carrying positive and negative 
terminal bars. Three circuits of 4’, inch in- 
sulated cable go thence to the underground 
lamps. 
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| — — The Mather Electric Light Company 
| is to be exempted from taxation by the city 
of Hartford for five years. 

—— On the 12th of March a 50 light plant 
of the American system of electric lighting 
was installed at Seattle, W. T., for the gas 
compary, by Mr. F. W. Pope-Cox. The 
Thomson-Houston and Edison lights are also 
running in Seattle. 

—— Mrs. Hicks-Lord, whose residence 
was recently burglarized, sent t> the Alder- 
men of New York city a petition for an 
electric light near her residence in West 
Washington place. She proposes to have a 
little more light on the next burglar who 
makes free with her silver plate. 

—— M. Eiffel lays great stress on the im- 
portance of the Eiffel tower for illumination 
purposes, and says that if fitted with a 
number of powerful electric lamps it might 
light the whole Paris Exhibition. The ar- 
rangements with regard to the lighting, in 
which the town will have a say, are not yet 
definitely fixed. 


— The Clark dynamo, owned by the 
Clark Electric Company, of which Mr. J. H. 
Seymour, of 159 Chambers street, is the 
head, can be seen operating twenty Brush 
arc lamps at 508 West 14th street, from 3 to 5 
P.M. The lamps give a steady light. Mr. 
Clark is at work on an arc lamp of his own 
to go with his dynamo, which was illustrated 
in the REvVIEw several weeks ago. 

—— The employes of the Citizens’ Elec- 
tric Iluminating Company, of Brooklyn, 
give an illumination ball and reception at 
the Palace Skating Rink, Clermont avenue, 
Monday evening, April 11. Tickets are 50 
cents each, and the proceeds are announced 
for a relief-fund. The many well-pleased 
customers of this lighting company will no 
doubt largely patronize this entertainment 
given by the employes. 

—— The San Francisco street light com- 
mittee has refused a large number of requests 
for additional electric lamps, owing to in- 
, sufficient appropriation, stating that the only 
| time that consideration can be paid to them 
|and other petitions of a similar character is 
/in the month of June, the time when the 
‘levy is being fixed. If the board should 
|then be in favor of making an additional 
‘levy for lighting streets, then additional 


| lamps and electric lights can be erected. 
| 





—— The Edison Machine Works, recently 
started at Schenectady, is now employing 
between 600 and 700 men, and has just 
started some of the departments on night 
and day runs. The capacity of the works is 
2,000 dynamos a year and about 700 miles 
‘of Edison underground conductors. The 
capacity for the manufacture of the latter is 
to be tripled during the next three months, 
The officers of the works are: Thomas A. 
Edison, president; Chas. Batchelor, vice- 
president and general manager; Samuel In- 
sull, secretary and treasurer; John Kruesi, 
assistant general manager. 

— There is now before the public a 
large variety of electricsystems for various 
purposes bidding for public favor. 

Some of these will without doubt flourish 
and live. Some are like Pindar’s razors— 
“‘made to sell.” As the reporter said of two 
ministers who made diametrically opposite 
statements in a particular case, ‘‘one of 


them told the truth.” 

Looking back a couple of years it is easy 
to recall several electric light snaps which in 
many respects resemble the other minister. 
There are some now on the market which 
will be like one of those ministers before 
long, and the hope and prayer of all honest 
electric light men is that the experience 
which is to settle their fate for good or evil, 
may not prove too expensive in losses of life 
or property. The public cannot afford todo 





leone experimenting for inventors. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK EnpInG Marcu 
22, 1887. 


359,053 Electric gas lighting apparatus; Charles 
B. Bosworth, Everett, Mass., assignor to the Elec- 
tric Gas Lighting Company, Portland, Me. 
359,055 Galvanic battery ; Horatio J. Brewer, New 
York, N. Y. 

359,063 Galvanic battery; 
ruelles, Paris, France. 

359,067 Electricswitch register; Charles Fearon, 
Philadelphia, Pa. 

359,072 Secondary battery; William W. Griscom, 
Philadelphia, Pa., assignor to the Electrical Ac 
cumulator Company. 
359,085 Electro-magnetic ore separator; George 
W. Mansfield, Jersey City, N. J. 

359,101 Electric regulator; Oliver B. Shallen- 
berger, Rochester, Pa. 

359,188 T elephone transmitter; Joseph H- 
Tabony, New Orleans, La., assignor of two-thirds 
to Charles E. Black and ‘Atwood Violett, both of 
same place. 
359,205 Armature and process of and apparatus 
for forming the same; Chas. G. Curtis, Schuyler 8. 
Wheeler and Francis B. Crocker, New York, N. Y., 
assignors to the C. and C. Electric Motor Company. 

359,210 Electro-magnetic transmitting and dis- 
turbing thermoscope; Henry I. Haight, New York, 
N. Y. 


359,221 Electric arc lamp; Henry C. McDill and 
James E. Gaston, Fort Worth, Tex., assignors of 
three-fifths to Joseph H. Brown. William G. Newby 
and William H. McDill, all of same place. 

359,593 Automatic electric air-brake; J. Fairfield 
Carpenter, Berlin, Germany. 
859,607 Electric railway; 

Philadelphia, Pa. 

359,619 Combined volt and ampere meter ; Roder- 
ick Macrae, Baltimore, Md. 

359,622 Mode of setting telegraph poles; Wm. 
Murray, Minneapolis, Mirn. 

359,673 Apparatus for controlling low pressures; 
Milton W. Grovesteen, New York, N. 

359,686 Municipal signal apparatus: Bernice J. 
Noyes, Boston, Mass., assignor to the Municipal 
Signal Company, Portsmouth, N. H. 
359,687 Municipal signal apparatus; Bernice J. 
Noyes, Boston, Mass., assiguor to the Municipal 
Signal Company, Portsmouth, N. H. 
359,688 Municipal signal apparatus; Bernice J. 
Noyes, Boston, Mass., assignor to the Municipal 
Signal Company, Portsmouth, N. Hi 

359,689 Individual call for municipal telegraph 
systems; Bernice J. Noyes, Boston, Mass., assignor 
S the Municipal Signal Company, Portsmouth, 


Lucien A. W. Des 


Isaac W. Heysinger, 


H. 
M00.718 gg lighting system; Frederick A. 
Cheney, Troy, N. Y. 

359.726 Electrical conductor; Edward A. John- 
son, New York, N. Y. 

359,738 U nderground conduit for powerful elec- 
tric currents; George B. Pennock, Brooklyn, N. Y. 
359,739 Regulator for electric circuits; Joseph 
A. Powers, Troy, N. Y. 

359,747 ‘Toll-collecting apparatus for public tele- 
hone stations; Joseph H. Tabony, New Orleans, 
a ,assignor of one-half to Atwood Violett, same 
place. 

359,748 Dynamo-electric machine ; Nikola Tesla, 
Smiljan Lika, Austria-Hungary, assignor to the 
Tesla Electric Light and Manufacturing Company, 
Rahway, N.J. 

359,770 Regulator for dynamo-electric machines ; 
Charles L. Buckingham, New York, N. 

359,794 Reflector for lamps; Julius Levy, San 
Francisco, Cal. 

359,805 Electrical synchronal escapement; Jas. 
F. McLaughlin, Philadelphia, Pa. 

359,812 Insulator for supporting and holding 
electric wires: Henry Pennie, Brooklyn, +) aS- 
signor of one-half to Louis C. Schleip, same place. 
359,816 Terminal for telegraph lines or cables; 
Wm. H. Sawyer, Providence, R. I. 

859,824 Electric circuit for telephones and fire 
and burglar alarms; Siefried ‘laussig, Prague, 
Bohemia, Austria-Hungary. 
359,825 i. material ; 
son, Brooklyn, N nm. 

359,885 Battery zinc; John Beattie, Jr., West- 
port, Mass. 

359,866 Cellular furnace for 
James Hill, Cleveland, Ohio. 

359,876 Process of preparing secondary battery 
plates; and 359,877, Secondary battery; Abraham 
V. Meserole, New York, N. Y. , assignor to the River 
and Rail E lectric Light Company, of West Virginia. 

359,894 eo machine; Robert J. 
Sheehy, . Ee 
359, 900 "Gee ging and discharging secondary bat- 
teries ; and 359,901, Mechanism for charging second- 
ary batteries ; Eli T. Starr, Philadelphia, Pa., as- 
signor, by mesne assignments, to the Electrical 
Accumulator Company, of New York. 

859,902 Aerial photographic apparatus; Mathew 
J. Steffens, Chicago, Ill. 

359,916 Electric lamp frame; Thomas H. Brady, 
New Britain, Ct. 

359,934 Secondary battery ; William Main, Brook- 
lyn, ‘assignor to the River and Rail Electric Light 
Company, of West Virginia. 

359,984 Telephone signal; Charles R. Swain, 
Peekskill, N. Y., assignor of one-half to William D. 
Southard, same place. 


Colin M. Thomp- 


baking carbons; 


RE-ISSUES. 


10,816 Oiler and wiper for commutators; Jaco, 
Snowberger, Akron, Ouio, assignor ot three-fourthb 
to U. Graut Kirn, Louis A. Smith and Orlando Cases 
all of same place. 


PAINE & LADD, 


Lo eee Ortet Pusats, | STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents. 





BUSINESS ANNOUNCEMENT. 


We beg to announce that we have opened 
a supply house at 38 and 40 La Salle Street, 
Chicago, where we shall keep constantly on 
hand a full line of Electrical Supplies of every 
description, and with low prices, courteous 
treatment, and prompt attention to orders, we 
hope to merit your patronage, and respect- 
fully solicit the same. 

Very respectfully, 
CENTRAL ELECTRIC CO. 





BUSINESS NOTICE, 


INCANDESCENT LAMP FOR SALE. — All the 
process for making 125 to 128 volt Incandescent 
Lamp, using half an ampere of current (or less) ; 
life tested full 600 hours average, and will stand 
shipping as well as a 50 volt lamp. Party will 
make them in connection with some good com- 
pany, or sell the whole process for 50 volts to 150 
volts. The lamp hasa high efficiency—not at ex- 
pense of life; 20 to 25 per cent. higher candle 
power per horse power than any 120 to 130 volt 
lamp in market; high volt. 

Address **C. P.,” P. O. Box 3329, N. Y. 





BUSINESS NOTICE, 


Electric Light Association developed a deep inter- 
est in the question of insulation—what is the best 
insulated wire? The universal opinion seems to 
be that the so-called ** Underwriters’” wire is 
practically non-insulated. Most of the really insul- 
ated wires possess certain virtues in a high degree, 
while their infirmity is that they lack in a great 
degree other qualities essential to a good practical 
wire. A wire to commend itself to electric light 
companies, should have the following qualities : 

1. A proper insulative resistance. Toughness, 
so that bending, twisting and rubbing will not break 
or impair the insulation. 3. Freedom from capil- 
lary attraction through contact with humid air or 
moist surfaces. 4. Adhesion of insulation to the 
wire, so that abrasion and violence will not disturb 
it. 5. Immunity from noissome vapors and gases 
from sewers and water closets, and from sal am- 
moniac and ammoniac gases arising from decaying 
matter. 6. Good finish and cheapness. 7. The in- 
sulation should be sufficiently water-proof to resist 
the action of protracted storms. 8. It should not 
be affected by climatic changes. 9. It should not 
oxidize or be affected by the action of the air. 

It has come to be generally understood that 
while rubber and gutta-percha are, when new, 
superior insulators, yet as when exposed to the air, 
they become so oxidized in from twelve to twenty- 
four months as to be useless, they are impracticable. 
Paraffine and all natural waxes, gum combinations 
and equivalents, are fair insulators, but a single 
night of dog-day weather has totally ruined them 
through capillary attraction. Shellac and its com- 
binations have good resistance but are brittle 
and short lived. Natural asphalt does not oxidize, 
and its combinations are doubtless helped by the 
presence ef the asphalt; but it is full of pin-holes, 
is proue to capillary attraction, and is brittle in 
cold and sticky in warm weather. 

It is asserted by those who have for from one to 
three years used the “Campbell” insulated wires, 
that they possess, in eminent degrees, the nine es- 
sential qualities above named. ‘The Simplex Elec- 
trical Company, of 328 Washington Street, Boston, 
and 145 Broadway, New York, are sole agents for 
the **Campbell,” and they invite correspondence 
with users of insulated wires. 


The discussions at the sessions of the National | 








| of New York for two years. 





atroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC 


SUPPLIES, 


INCLUDING 


Medical Batteries, 


Skeleton and Box 
ouse Annunciators, 


Bells, 


Burglar Alarms 
Alarm F 


Fire Boxes, 


Pins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, 


MICHIGAN. 





BUSINESS NOTICE. 


“In making the statements which follow we can verify 
each and all of them as tacts. Mr. Edward P. Thompson, of 
Temple Court |7 Beekman St.,| New York, is a g man to 
bring your patent cases to, for he is thoroughly versed in 
all the ins and outs of a Patent Attorney's duties. ‘The 
following are some of his qualifications: Graduate of 
Stevens (nstitute as Mechanicai Engineer. For four years 
tutor of classes of young men in mathematics and experi- 
mental physics at Elizabeth, N. J. Served professionally 
as Electrician and Chemist in the Swan Electric Company 
Because of past successes as 
a Patent Attorney at 13 Park Row, New York, was ap- 
ointed,to succeed N.S. Keith, of the art agency of the 
Rlectrica World and Associate Editor. N. 8. Keith is 
known as the Translator and Reviser of Schellen’s Treatise 
on “Dynamo Electric Machi ~ 2 Mr. Thompson for 
two years personally prepared and prosecuted all the pat- 
ent business of Electrical World’s Patent Agency, and 
is the author of a series of articles in said paper upon 
* Analytical and Systematic Method of Inventing,” which 
were widely known and favorably received. Mr. jompson 
is a member of Am2rican Institute of Electrical Engineers 
and American Society of Mechanical Engineers. He is 
author of the “Expansion of Polynomials,” which the 
ablest mathematicians of the world universally commend.” 

—~New York Observer. 


CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using NaturaiG 3; 
Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. tim’d, 


PITTSBURGH. PA. 





ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 


Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D. C. 








MITCHELL, VANCE & CO, 
SS i S= 
—S=IANUPACTURERS, 


Have added a department for the ented of 
Electroliers and other fixtures adaptable to any 
os of sere ay sy Electric Lighti ing, also Com- 
n Fixtures for both Gas and Electric Light 
“ae and Jestens furnished upon appiication. 


836 & 638 BROADWAY. 
NEW YORK. 























GONNA (FORMERLY PRIsM) CELL, COMPLETE, 


Leclanche, 


The Standard Open-Circuit Batteries of the World, 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which. bear this 
LABEL and the Trade-Mark, GONDA, 


Tt dealers have not the Genuine Battery, 
send direct to ua for Price-List. 


THE LECLANCHE BATTERY (0., 


149 West. Eighteenth Street. New York, 


DO NOT BE IMPOSED UPON BY IMITATIONS, — 










GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label 
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WASHINGTON, D. Cc, 





MANUFACTURERS OF 


TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar ‘Alarms, 


CALL BELLS, “posT’s” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IN STOCK :~—FULL LINE = 
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TRON, STEEL and HARD- DRAWN COPPER WIRE, Delivered at Lowest Prices, 


=~ ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. a3 
Cincinnati. Ohio. U. S. A. 
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